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“THE NATIONAL AUTHORITY ON WIRING FOR THIRTY YEARS” 


Anyone can become an expert wireman and secure 
a license by following the simple rules given in 
‘Standard Wiring’’—1924 edition just out. 


Endorsed by the Wiring Department of 
the Joint Committee for Business Devel- 
opment in the Movement to “Electrify” 


For thirty years this book 
has been the acknowledged author- 
ity on electric light and power 
wiring and construction, and is in 
constant use by wiremen, contract- 
ors, and engineers throughout the 
United States and Canada. It is 
the only up-to-date book on the 
subject published. 


Thousands of young men have 
become expert wiremen and elec-’ 
trical contractors by mastering the 
simple rules given in “Standard 
Wiring.” 

So simple that a school boy can 
understand, yet so complete and 
thorough that all the leading wire- 
men and contractors use it in pref- 
erence to any other book. 


This latest edition contains over 
twice the amount of useful infor- 
mation ever before published. The 
National Electrical Code explained 
and illustrated. New illustrated 
chapters on Outside Wiring and 
Inside Wiring for all systems for 
both direct and alternating cur- 
rents; House and Residence Wir- 
ing, Garage Wiring, Theatre and 
Moving Picture House Wiring, Ma- 
rine Wiring, Electric Sign Wiring. 


How to install, operate and care 
for Generators, Motors, Storage 
Batteries, Meters, Electric Ranges 
and every kind of wiring device 
for light, heat and power. How to 
secure the proper illumination for 
every condition; latest Mazda lamp 
data; 250 electric terms and their 
definition and values; the ‘complete 
= Wi) Metric system; fifty-two of the lat- 
FULL SIZE se | est tables on wires and wiring; all 
iia ee aed g : dimensions, weights and capacities 
HAT of wires and cables for copper, 

AAT brass and iron; tables; showing at 
THE ONLY apes ; ME a glance, and without any figuring, 
COMPLETE AND SEE ; the right size of wire for power 
ACCURATE BOOK / or lighting jobs for any capacity. 
ON WIRING PUBLISHED New 1924 edition just out. 


Sent postpaid to any address on receipt of price by 


H. C. Cushing, Jr., 10 West 40th St., New York 
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Yorke Burgess, founder and head of the famous 
electrical school bearing his name, has prepared 
a pocket-size note book especially for the practical 
man and those who are taking up the study of 
electricity. It contains drawings and diagrams of 
electrical machinery and connections, over two 
hundred formulas for calculations, and problems 
worked out showing how the formulas are used. 
This data is taken from his personal note book, 


~wWhich was made while on different kinds of work, 
» and it will be found of value to anyone engaged 


in the electrical business. 

The drawings of connections for electrical appa- 
ratus include Motor Starters and Starting Boxes, 
Overload and Underload Release Boxes, Revers- 
ible Types, Elevator Controllers, Tank Controllers, 
Starters for Printing Press Motors, Automatic 
Controllers, Variable Field Type, Controllers for 
Mine Locomotives, Street Car Controllers, Connec- 
tions for reversing Switches, Motor and Dynamo 
Rules and Rules for Speed Regulation. Also, 
Connections for Induction Motors and Starters, 
Delta and Star Connections and Connections for 
Auto Transformers, and Transformers for Lighting 
and Power Purposes. The drawings also show all 
kinds of lighting circuits, including special controls 


where Three and Four Way Switches are used. 
The work on Calculations consists of Simple 


THE McCLURE PUBLISHING CO. 


Electrical Mathematics, Electrical Units, Electrical 
Connections, Calculating Unknown Resistances, 
Calculation of Current in Branches of Parallel 
Circuits, How to Figure Weight of Wire, Wire 
Gauge Rules, Ohm’s Law, Watt's Law, Informa- 
tion regarding Wire used for Electrical Pur- 
poses, Wire Calculations, Wiring Calculations, 
Illumination Calculations, Shunt Instruments and 
How to Calculate Resistance of Shunts, Power 
Calculations, Efficiency Calculations, Measuring 
Unknown Resistances, Dynamo and Dynamo 
Troubles, Motors and Motor Troubles, and Calcu- 
lating Size of Pulleys. 

Also Alternating Current Calculations in finding 
Impedance, Reactance, Inductance, Frequency, 
Alternations, Speed of Alternators and Motors, 
Number of Poles in Alternators or Motors, Con- 
ductance, Susceptance, Admittance, Angle of Lag 
and Power Factor, and formulas for use with Line 
Transformers. 

The book, called the “Burgess Blue Book,’’ is 
published and sold by us for one dollar ($1.00) 
per copy, postpaid. If you wish one of the books, 
send us your order with a dollar bill, check or 
money order. We know the value of the book 
and can guarantee its satisfaction to you by return- 
ing your money if you decide not to keep it after 
having had it for five days. 


721 Cass St.,. CHICAGO, ILLINOIS 
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5 volumes 
1736 pages 
1818 illustrations 


—every electrician 
should have these 
practical books on electrical 
maintenance and repair 


VERY man concerned with the care and 

repair of electrical machinery should have 
these practical books, with their helpful tables, 
diagrams, data, methods and kinks. 


Every one of the five volumes is jammed to 
the covers with sound, how-to-do-it information 
—the kind you have to have when anything 
goes wrong. 


Let us place them in your hands for 
10 days’ Free Examination. No ex- 
pense to you—we pay all the charges 
—take all the risk. 


It is only by seeing them that you can 
judge the value of the books to you. 
Fill in and mail the coupon be- 
low. The books will be sent to 
you by return mail. 


Examine this lib for Dave Free 


HIS set of books contains the largest collection 

of practical methods for electrical repair and 
maintenance men ever put together. Here you 
will find the best modern practice in repair 
work. The authors have drawn not only from their 
own extensive experience, but from the experience 
of electrical repairmen in large and small repair 
shops and manufacturing plants throughout the 
country. 


The books contain hundreds of photographs, dia- 
grams and tables which show you how to go about 
it to make an effective repair job. ‘There are wiring 
diagrams covering A. C. and D. C. generators, feed- 
ers, transformers, potential regulators, synchronous 
converters, batteries and boosters, sub-stations, lamp 
mechanism connections, rheostats and controllers, 
lightning arresters, automatic switches, railway con- 
trollers, etc. 


This library answers practically all the repair and winding 
problems that the electrician will meet in actual practice 


HE books discuss direct and alternating current windings—repair shop methods for rewinding arma- 
tures—commutator connections—the testing of armature windings—the testing of induction motors 
for faults—practical ways of reconnecting induction motors—commutator repairs—correcting brush 


troubles, etc. 

They tell you how to inspect and repair motor starters and generators—how to diagnose motor and gen- 
erator troubles—how to figure new windings for old cores on induction motors. They give you scores of 
practical methods used by electrical repairmen to solve special problems. 


Five how-to-do-it books [7--~Free Examination Coupon--~"7 


The five volumes in this library are how-to-do-it books [ McGraw-Hill Book Co., Inc., 370 Seventh Ave., New York. J 

in every sense of the word : I | 

y Y i : ; I Gentlemen :—Send me the Library of Electrical Maintenance and | 

They deal with the every-day work of electrical mainte- j Repair, all charges prepaid for 10 days’ Free Examination. If | 
nance and repair. satisfactory, I will send $2.00 in ten days and $2.00 a month until 

; he: I $14.00 has been paid. If not wanted, I will write for shipping | 

They discuss actual repair jobs and show you, step by i instructions. i 

step, what to do when something goes wrong. 1 i 
They show you how to locate and remedy motor and i Names) eo ee en Cte ecto oh Sas sateen eo eR ie ad ee 

generator troubles. ; l 

They show you how to reconnect motors to meet any Home Address 2 mis) | 8 8 me Pio atalh bo gems se vis 6a s aeale » Rs ® © SES oth oe eae l 

condition of voltage, phase, frequency and speed. I j 

They give you suggestions for preventing electrical ma- I City’ and State { 

chinery troubles. | Pe CAs S's Needed eatdad ea savea ewes esos weclaners enue bin l 

They cover fully the rewinding of motors. I 
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Free examination—no money down— Gremafion 25.1 .i- ok en ee eds ons ee J 
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Earn’3500 to*10000a year 
as an Electrical Expert 


What’s Your F uture? Some Features of 


Now you earn $20 or $30 or $40 a week. Inthe same | Cooke Training That Make 


six days as an Electrical Expert you can make $70 to $200 SUCCESS Certain 

and make it easier—not work half so hard. Why, then, Ee useleen bit oan 
remain in the small-pay game, in a line of work that offers wever sent out for home experiment 
P no chance, no big promotion, no big income? s Free port 


4 s ~ 4, ing Service. (Nocha 
Fit yourself for a “bossing” job— Free ect stude on) Ena ae 


studying or afterward.) 


. Free Subscription to Monthly Engi- 


neering Magazine. 
Be An . Free use of my big Electrical Lab- 
oratory. 


. Extra Courses Free—Radio—Elec- 
trical Drafting.—Business—Auto- 


66 . mobile Electricity—Mine Electric- 
ec rica ity and Special Lessons on Health 

and Thrift. 
. Spare Time Work—Special earn- 


while-you-learn lessons. 
. Reduced prices on all Electrical 


i ; Supplies, 
xper 10. Cash Refund Guarantee Bond. 
a 


These features are all explained in 
my big Free Book—the “Vital Facts.” 


Today even ordinary Electricians — the 
“screw driver” kind—are making money— 
big money. But it’s the trained man— 
the man who knows the whys and 
wherefores of Electricity — the 
“Electrical Expert,” —who is 
picked to “boss” the ordinary 
Electricians —to boss the 

~», Big Jobs — the jobs that 
pay $3,500 to $10,000 a 
year. 


he COOKE Trained Man is the 
ESTES 
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NEEDS YOU! 


Iwill train you : € 


$3,500 to $10,000 a Year 


Get in line for one of these “Big-Pay Jobs” by enrolling now for my easily 
learned, quickly-grasped, right-up-to-the-minute, Spare-Time Home-Study 
Course in Practical Electricity. 


Age or Lack of Experience No Draw-Back 


You don’t have to be a High School Graduate — it isn’t even necessary that 
you should have finished the grades. As Chief Engineer of the Chicago Engineer- 
ing Works, I know exactly the kind of training you need, and I will give you 
that training. My course in Electricity is the most simple, thorough, successful 
and practical in existence, and offers every man, regardless of age, education, or 
previous experience, the chance to become, in a few short months, an “Electrical 
Expert,” able to make from $70 to $200 a week. 


Earn While You Learn 


With me you do practical work—at once. In my first few lessons I show you 
how to make money doing Electrical work in your spare time. (Over half of 
my students are paying for their course in this way.) I show you also, how to 
get started in business for yourself, and then help you to get started. 


FREE—Electrical Working Outfit—FREE 


To do spare time work you'll need tools, etc. These I give you,—Free—a whole kit 
including measuring instruments, a real electric motor (no toy), and other things—the 
greatest value ever given by any School. 


Your Satisfaction Guaranteed by a Million Dollar Institution 
I absolutely guarantee to return every penny paid me in tuition if, when you have 
finished my Course, you are not satisfied in every way with my instruction. And 


back of me, in my guarantee, stands the Chicago Engineering Works, a million 
dollar institution. 


Nothing Like “Cooke” Training Anywhere Sen d D0 


“Cooke” training is different because it’s the most 


practical and most successful. It’s best because it’s tl is 


ne 
a 
, Fagg! 


backed up by the greatest Service to students ever 
known. It’s this Service, plus “Cooke” training, that 
makes the “Cooke” trained man the “Big Pay” man 
everywhere. Become a “Cooke” Trained Man yourself, OO ‘a 
and earn $12 to $30 a day—$70 to $200 a week—$3500 


to $10,000 a year. 


Investigate! Mail Coupon 


Get the Vital Facts. Let me send you free my big 
new book on The Future of Electricity. Let me tell 
you more about the big demand for “Cooke” trained 
Electrical Experts. Sign and send me Coupon below. 


L. L. COOKE, Chief Engineer 


Chicago Engineering Works, Inc. 
2150 Lawrence Ave. 
CHICAGO, ILL. 


‘Big Pay’ Man! 


mail this coupon NOW 


L. L. COOKE, Chief Engineer, 
Chicago Engineering Works, Dept. 213, 
2150 Lawrence Ave., Chicago, IIL. 


Dear Sir:—Send at once the “Vital Facts” containing 
Sample Lessons, your Big Book, and full particulars of 
your Free Outfit and Home Study Course—all fully pre- 
paid, without obligation on my part. 


Dept. 213 


City Fend  Gisitas os Gir ice chat at's ewe t's clone Cb eaetmat we 
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Secret Service Operator 38 Is on the Job 


Follow him through all the excitement of his chase of the counterfeit gang. 
See how a crafty operator works. Telltale finger prints on the lamp stand 
in the murdered girl’s room! The detective’s cigarette case is handled by 
the unsuspecting gangster, and a great mystery is solved. Better than 
fiction. It’s true, every word of it. No obligation. Just send the coupon. 


R E E The Confidential Reports 
No. 38 Made to His Chief 


And the best part of it all is this. It may open your eyes to the great 
future for YOU as a highly paid Finger Print Expert. More men are 
needed right now. This school has taken men just like you and trained 
them for high official positions. This is the kind of work you would like. 
Days full of excitement. Big salaries. Rewards. 


EarnS2500toS10,000 a Year 
You Study at Home in Spare Time 


No advance education is needed. Any man who can read and 
write, and think can make good. A wonderful book tells all 
about what others have done. Shows pictures of real crimes 
and the men who solved them. We'll send you a FREE copy 
with the free reports. Get the special offer now being made. 
Mail the coupon. 


University of Applied Science 


1920 Sunnyside Ave., Dept. 15-774 Chicago, Illinois 


UNIVERSITY OF APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. 15-74 Chicago, Ill. 


Gentlemen:—Without any obligation whatever, send me 
your new, fully illustrated Free book on Finger Prints 
and your offer of a FREE course in Secret Service In- 
telligence and the Free Professional Finger Print Outfit. 
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Electricity im the Sahara 


Electrical phenomena in the Desert of Sahara. 
produces the effect shown, while even the natural coating on the living animal becomes excited in like manner, so that the camels 


similar discharge. 


HE most inhospitable portion of the 

Sahara is the area known as the Lib- 
yan Desert. A route is to be organized, 
if possible, across this region, to connect 
the Nile country on the east with the 
western Sahara. It is picturesquely 
termed “The Home of the Song of the 
Sands.” 

There are a number of localities where 
sand seems to adhere to a certain extent, 
grain to grain, so that when disturbed 
the grains, perhaps sliding over each other 
or else by the mere fact of the slight ad- 
hesion being broken, produce a low sound. 
A good deal has been written about this 
phenomenon. If such sands are trodden 
upon a low sound is produced, which may 
be more or less musical. The footfall will 
produce such alleged singing. Once dis- 
turbed and caused to sing, the sand is no 
longer vocal, and it is hard to say whether 
it will ever recover its voice. 

The writer has observed this phenome- 
non to some degree in the beach sand on 
the south side of Long Island, near this 
city. 

Another characteristic of the desert is 
the wide range of temperature change 
during the day. At night the temperature 
will be but a few degrees above freezing, 
while in the daytime it will rise to 113 
degrees Fahrenheit. This, of course, is 
due to the dryness of the air and absence 


of clouds. Without moisture the air is 
very diathermic and its dielectric power 
is very high. This leads to the develop- 
ment of static electricity, to the activities 
of brilliant electric storms, and to many 
other electrical phenomena. The sand- 
storms charging the air with grains of 
silica, will charge various objects with 
statie electricity; a woolen blanket or 
garment which was hung out during a 
sandstorm will become highly charged, 
and when picked up, touched or shaken 
will discharge brilliant electrical sparks. 
The camels, whose thick coating of almost 
matted hair is essentially a blanket, be- 
eome statically charged also during these 
storms, and flash-like discharges six and 
eight inches long take place from the 
ears. How it affects their comfort is not 
definitely known. 

In olden days sailors would in a single 
voyage pass several months in the soli- 
tude of the ocean. They were quite super- 
stitious. Strange sounds are heard at sea, 
probably due to distant thunder. The 
desert, the great sea of sand and barren 
rock, is also to an extent the home of mys- 
tery, and this electrical excitation is one 
phase of the striking manifestations to be 
witnessed there. 

Among the unusual experiences in this 
issue there is a description of a luminous 
atmospheric electric discharge, very sim- 
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The inanimate blanket or burnoose made of camel’s hair becomes electrically charged and 
also show a 


ilar to the one depicted above, but affect- 
ing a human being. 

In the case of the lighting effect in the 
Desert of Sahara, one is free to appeal to 
a certain extent at least to the idea of 
friction between mineral sand and animal 
matter, such as the camel’s hair or the 
rug. In the case of the luminous effect 
produced in the instance alluded to as 
shown on another page, an _ electrical 
storm was blazing and the almost halo 
of light was one of its effects which proved 
quite innocuous. 

Another phenomenon to those just de- 
scribed is often referred to as being wit- 
nessed at sea. The mast and yards of a 
vessel present a great quantity of points, 
and in electrical storms discharges of 
electricity are sometimes seen, almost like 
small flames. These form at the extrem- 
ities of the yard or mast the fluid as it 
used to be called, always seeking pointed 
objects for such phenomena. The sailors 
apply the term “‘corpusant” to the appar- 
ent flame or quiet discharge thus observed, 
derived undoubtedly from the Latin corpus 
sanctum or “holy body,” which from the 
theological aspect impresses one as rather 
a mixed metaphor. 

These phenomena must not be confused 
with the glowing of the ocean or decaying 
wood with phosphorescent light, as none 
of these are due to electrical excitation. 
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1,000 Amperes Carried by a Thin Lead Wire 


poses to the passage of this obscure rent. We can best picture to ourselves 


By Prof. Dr. Rudolf Schmid 


| ies conductor of electricity op- must be overcome by the electrical cur- current to a current of flowing water. 


Let us imagine such current of* water 


natural force a resistance, which this resistance if we compare the electric (Continued on opposite page) 


A few turns of the cooled wire 
around a transformer core are 
supposed to generate enormous 
potential, on account of its low 
resistance and intensity of cur- 
rent incident thereto. 


PHOUOUTS A el imperstares of 


Above 


Proposed Low Temperature Motor 


Small motor operated by a very 
intense current at minimum poten- 
tial generates great power because 
it is kept at temperature of liquid 
helium or hydrogen. It cannot well 
be immersed therein as there must 
be a safety valve, but the evaporat- 
ing liquid will hold its temperature 
down. Note the size of generator 
driven by it. 
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Proposed way of carrying a 
hollow conductor at the tempera- 
ture of liquid helium across coun- 
try. As it is contained within 
an insulated case, no pole insul- 
ators are necessary, and the 
voltage is so extremely low that 
no energy escapes. 


Suggestions for a hydrogen cooled 
subterranean conductor. If ever ob- 
tainable at lower figures, helium is 
far preferable to hydrogen from the 
standpoint of safety. 


| ws @\¥ WITH LIQUID HY 
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Right 


Relative sizes of 
conductors to carry 
similar currents at 
every-day temper- 
atures and at th« 


Voltage required on ordinary conductors con- 
trasted with that which would do the work on 


helium cooled tubes or wires. 
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Submarine Pilot Cable 
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UCH has been said about the subma- 

rine cable in the Ambrose Channel of 
the harbor of New York, whose function 
is, by the action of an alternating current 
passing through it, to guide ships in the 
eenter of the channel. 

Coils are placed on each side of the 
ship so that a potential is induced in them 
by the current in the cable, and telephones 
are connected to both of them; if equal 
sounds are received by both telephones the 
ship will be directly above the cable. Any 
difference in the sound indicates that the 
ship is going to one side of the proper 
course. 

The firm of Siemens & Halske have pro- 
duced a system embodying audion tubes so 
as to increase the actuating current by 
relay action. The simple induction will be 
so weak that unassisted telephones would 
hardly be sufficiently affected by it, but 
with audion amplification double head 
phones can be successfully used. But as 
the action of a phone and the intensity of 
sound produced within it, are to a great 
extent a matter of judgment, a special 
instrument has been constructed for use 
on board a ship which gives visual indica- 
tions. The apparatus for doing this is 
shown here. 

Referring to the illustration, it will be 
seen that in the base of the case there is 
a rectangular window in whose center 
there is a perpendicular index. This is 
stationary. Back of the index there is a 
drum. This turns to right or left, accord- 


1OQO0OO Amperes Carried by a Thin Lead 


passing through a pipe with very rough 
interior. The water will only go through 
it with some difficulty ; but if, on the other 
hand, the interior walls of the tube are 
smooth, the frictional resistance will be 
very slight. 

No engineer who has to install a hy- 
draulic power station would carry the 
water through a number of small tubes, 
but would try to bring the entire stream 
to the power station in a single conduit, 
so that as little as possible of the water 
power would be wasted in overcoming the 
frictional resistance of the pipes. 

Just as the water current consists of 
millions and millions of the minutest par- 
ticles of water, we must imagine the elec- 
trie current to consist of milliards of the 
smallest divisions of matter, electrons, 
which rush through a conducting wire. 
These electrons in their passage through 
the wire impinge against the smallest par- 
ticles of the metal and are thus retarded 
in their progress; these smallest divisions 
of metal, the so-called atoms, are not at 
rest, but each one moves within a definite 
space, a sort of orbit. The movements of 
this kind, performed by the atom, depend 
upon the temperature of the mass of the 
conducting matter. Thus, by increase of 
temperature the single atoms move more 
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Front view of a ship directed on her course by a cable through which 
an alternating current passes, affecting induction coils carried on her rail. 
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ing to the excitation produced in the two 
coils on the ship. If each coil is similarly 


Visual signal used to guide pilot so that he will 
keep his ship over the pilot cable in the channel. 


(Continued from preceding page) 


rapidly about within the confines of their 
movement than at lower temperatures. 
The electrons, therefore, will find it 
harder to move forward at high tempera- 
tures than at low ones, or, expressing it 
in another way, the resistance increases 
with the temperature, and naturally falls 
as the temperature falls. Now, it is very 
important for the physicist to ascertain 
how slight the electric resistance is at 
the lowest temperatures which can be pro- 
duced in the laboratory today. 
Kammerlingh Onnes, the Dutch physi- 
cist, has a eryogenic laboratory in which 
the temperature of minus 272 degrees OC. 
(—457.6° F.) can be attained by succes- 
sive liquefactions and quick evaporations 
of gases. When now Kammerlingh Onnes 
reduces the temperature of a wire trav- 
ersed by an electric current it is found 
that the resistance gets smaller or the 
conductance becomes greater; yet the re- 
sistance can always be clearly determined. 
But at excessively low temperatures a 
very remarkable phenomenon appears: 
If the wire under test is cooled to the 
lowest temperature which can be attained 
today, the resistance at a definite temper- 
ature for each conductor suddenly be- 
comes almost nil; the resistance which 
hitherto has been measurable becomes so 
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By Dr. Albert Neuburger 
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excited, the perpendicular line on the 
drum shown just back of the index will be 
in line therewith. If to one side of the 
cable the drum will be turned and the line 
will be to one side of the fixed index. The 
German words for “port” and “starboard” 
are inscribed one to left and one to right, 
so that the helmsman knows exactly 
whether the ship is on its course or not. 

Above the apparatus just described, 
there is a round window, and to right and 
left there are suspended needles of the 
galvanometer type, again actuated respec- 
tively by the current in the two coils. The 
position taken by the needle depends on 
the relative strength of current in each 
coil. If each coil receives an equal excita- 
tion, the needles will cross each other ex- 
actly below the perpendicular line. Any 
difference of excitation will cause the 
needles to be deviated unequally, one more 
than the other, so as to bring the crossing 
point to one side or the other of the per- 
pendicular line which represents the 
proper location of*-the crossing of the 
needle. Sueh deviations of the crossing 
point shows that the ship is off her course. 
There is no return circuit to the cable 
necessarily ; it is sufficient to run an in- 
sulated cable through the channel. One 
terminal of the generator is grounded on 
the shore; the other terminal connects to 
the cable pilot on the bottom of the chan- 
nel, and the cable’s outer end is stripped 
and perhaps connected to a plate so as to 
make another ground. 


small that it cannot be determined. Kam- 
merlingh Onnes terms these temperatures 
the temperature “change points.” If the 
resistance is almost zero, the electric 
stream can pass through the wire unop- 
posed, the conductance is so very great. 
Such wires cooled to so low a temperature 
as to offer hardly any resistance to the 
electricity are called “super-conductors.” 
For example, through a super-conducting 
wire of lead of one millimeter diameter, a 
thousand amperes can be passed without 
heating the wire, certainly not melting it, 
while under ordinary conditions a few 
amperes will suffice to fuse it. 

Why should we not take an example 
from Jules Verne, look into the future, 
and visualize the practical application of 
this phenomenon? If once our technique 
reaches the height at which the production 
of such temperatures costs little, the con- 
ducting wires of electric circuits will no 
longer be suspended in the air, but will 
be immersed in liquid hydrogen or helium 
and very thin wires in the super-conduct- 
ing stage will carry thousands of amperes 
from the power station to the localities 
where they are to be used; neither trans- 
formers nor heavy cables will be needed, 
and much metal will be saved—certainly 
a very pleasant dream.—Die Umschau, 
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HEN I was a youngster, my in- 
troduction to Jove and his char- 
iots trying to shatter all the 


storm clouds, was effected by be- 
ing suddenly swooped down into the cellar 
by my mother and grandmother. But one 
of these electrical storms came when my 
father was at home. Did he rush to the 


| Porcelain base 
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Standard lightning arrester mounted on its porce- 

lain base, showing how a house is protected 


from lightning stroke when entering by telephone 
wire or otherwise. 


cellar, with my mother, grandmother and 
me? He did not. And after that, no more 
cellar for me during any overhead fracas. 

This practice is entirely too prevalent; 
people yank their children into the cellar, 
and when there, all are hunched down in 
a cowed manner. It is likely to inculcate 
nervousness in one who is affrighted in 
this way, when the sky’s artillery is 
booming. 

It would be far more interesting, to sit 
or stand in the middle of some room, and 
observe the flashes of the lightning, for 
many are the queer twists and hooks it 
will make. It is admitted that the first 
time will be disconcerting, but at the sec- 
ond attempt or maybe the third, one will 
be rewarded with confidence. And if 
children are with you, their confidence is 
in you. 

Then, if one wishes, the distance to the 
flash can be fairly estimated, by learning 
to count the seconds as they tick by from 
the instant of the flash, and the number 
counted too when the report of thunder is 
heard, is multiplied by eleven hundred; 
the product will be quite close to the dis- 
tance in feet to where the flash occurred. 
And when faint-heart has been submerged 
by confidence in one’s self, it is interesting 
to observe the direction of the flashes. 

Many theories have gone forth as to 
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dry ground 

Examples of futile and useless grounding. Dry 
soil gives no ground. 


what lightning is. But many of these 
would knock the preceding theory higher 
than a kite. And then it was noised 
abroad, that artificial lightning was ob- 
tained by the use of enormous dynamic 
voltages. But one did not discern in the 
noise, whether this artificial lightning 
could rip bark and limbs from trees, and 
splinter boards from buildings. So one is 
tempted to surmise, perhaps this man- 


ing Lig] 
By D. O. McAllister 


made lightning may be as effective as a 
man-made rain cloud. 

My second introduction to the lightning 
was when I entered the employ of a pub- 
lic utility company. At first it was all 
mystery. All one had to do, was to follow 
the electric storm and repair damage. 
After fifteen years of installing and main- 
taining protective apparatus on the com- 
mercial circuits, and observing the pro- 
tection devised for buildings, it will now 
be attempted to portray the protective 
device and its performance, and what is 
necessary to make it dependable. 

The lightning rod is a cable wire in- 
stalled over the highest points on the 
building, descending to the earth at each 
end or corners, and connected to some 
imbedded plate in the earth or to pipes 
driven in the ground. This is known as 
a direct path to the earth. 

The lightning arrester is an arrange- 
ment of knurled brass cylinders, each 
somewhat larger than a sewing thimble. 
These cylinders are mounted on a porce- 
lain or marble base. And there is about 
one-sixteenth of an inch between cylin- 
ders ; this space is known as the gap. And 
the resistance across each gap is sufficient 
to hold in check 500 volts of normal cur- 
rent pressure. The voltage is the pres- 
sure, so then, if a current pressure is 2200 
volts, there are five cylinders with four 
gaps between the current and the ground. 
But the gaps can be spaced wider, and 
less of the cylinders will be required, but 
whatever the number of gaps employed, 
they are just sufficient for the normal 
voltage. There is another type of ar- 
rester, which will be mentioned later. 

When the lightning hits in the vicinity 
of a commercial circuit, it is a jolt to 
the generated current, and it induces high 
frequencies in the line. The degree of 
power with which the lightning hit will 
determine the intensity of the jolt. The 
enhanced frequencies break down the re- 
sistance between the gaps, and permit the 
excess pressure to jump across the gaps 
in greenish sparks. When the excess pres- 
sure has snapped its way across the ar- 
rester, and restored the normal pressure, 
the snapping spark will automatically 
cease. In other words: the action is sim- 
ilar to the blow-off on a steam boiler; 
excess pressure of steam is released, and 
normal pressure is retained. The time 
required for the arrester to discharge the 
lightning’s blow, is in the small seconds. 

On the lightning rod, the action is im- 
mediate. There are no gaps to jump; it 
is a straight path to the earth. And be 
sides ensnaring a wicked flash, it serves 
to eliminate the ammunition of the light- 
ning from its environs. 

The first lightning arresters that were 
designed and installed on the circuits 
were looked upon with suspicion. The 
lightning rod’s trail of chagrin was yet a 
fresh memory. But the pranks of the 
lightning made it imperative for the light 
companies to try again and again. And 
these early arresters performed so badly 
that one of the first designers of protective 
apparatus declared they were all a “Com- 
edy of Errors.” 

But those who were interested in this 
work observed that with different location 
of the same type of arrester, the per- 
formance varied. And why? All kinds of 
surmises were rendered, but they didn’t 
mean anything. So, as a sort of last 
resort, environs of the grounds were 
looked into. And it was found that many 
of the grounds, the driven-in pipes and 
embedded plates, had just a partial con- 
tact with the earth; and too, there were 
found small chunks of earth baked as 
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hard as a clinker, Now it was obvious, 
here was an unseen and unknown gap. 
For the discharging current had to jump 
to produce these baked particles of earth. 
And this imperfect ground was the cause 
of the original snappy spark across the 
arrester, suddenly turning into a huge 
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Proper system of establishing a ground by driv- 
ing in metal bars, of which any number may be 
used, all connected together and penetrating into 
damp soil. 


consuming are, which devoured many of 
the arresters, And this was what brought 
disrepute to the lightning rod, during the 
yester-years. Some of the grounds were 
found in sand, loose gravel, clay and be 
sides foundations whence moisture would 
drain, and in places where moisture was 
minus at all times. The last two places 
are simply worthless for a ground; rather, 
they would provide a partial insulation. 
Then, if the lightning should strike, the 
installed protective device may have more 
resistance than the adjacent surroundings, 
and the results would be, that the dis- 
charge would take the path of less re- 
sistance, with more or less of the usual 
disastrous results. 

When the lightning strikes any object 
it is between the point where it made con- 
tact and the earth, that it does destructive 
work. But when it reaches the earth, all 


trace of it is lost. With this observation, - 


let us see how to take advantage of the 
indication. 

Rich and damp soils are the only safe 
place to install the ground. If the loca- 
tion is any old place, and the installing is 
any old way, the lightning will continue 
to destroy the same old way. Rich soil is 


Filled with dirt } 'O arrester 
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Thoroughly effectual plate ground, in which salt 
is used to maintain moisture about the plate so as 
to lower the ground resistance. 


more friable, and has better adhesive 
qualities than sand, gravel and clay; it 
stays put, and provides an even contact to 
the driven-in pipes and imbedded plate. 
And moisture must be present during the 
season of the electric storms; if not pres- 
ent in a natural state, it must be provided 
by some artificial method. 


=—=— so 
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When pipe is installed for a ground, it 
must be galvanized and should in average 
eases be about ten feet in length. The 
end driven into the earth must have a 
galvanized-iron point, and a brass cap on 
the other end, to permit the soldering of 
the conductor wire to the pipe. There 
must be no less than five pipes driven in, 
and spaced in any position, with ten feet 
between each pine. And as they are being 
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Electrolytic lightning arrester whose operation 
is described in the article. The slight film formed 
on the surface of the aluminum plates in a sense 
represents a spark gap. 


driven in, sprinkle plenty of salt on the 
earth around the pines, as this will aid 
the environments to be moist. 

But if a plate or an old casting is used, 
it is necessary to dig into the earth until 
moisture is obtained. Then at the bottom 
of the excavated hole, two feet of crushed 
coke of the size of navy beans is placed, 
and then the plate or old casting which 
has a conductor wire securely connected of 
not less than the size of one’s little finger, 
is placed on the coke, and the conductor 
wire extends above the hole. Then two 
more feet of the crushed coke is placed on 
top of the plate or casting. And the re- 
mainder of the hole is filled. with earth 
mixed with salt. 

Now the overhead wire from the build- 
ing or a commercial circuit is spliced and 
soldered to either one of the aforesaid 
grounds. And when it is ready for ser- 
vice, the installation as a whole, is simply 


the elevation of the earth up to the point 
where protection is desired. 

In the cities the skyscrapers tower 
right up to meet the lightning, but these 
buildings have metal frame work, and 
foundations down below basement and 
sub-basement, and extensive piping; they 
all have a perfect contact with the earth. 
When lightning does hit, no one feels it. 
Therefore in the lesser buildings with rods 
and rain spouts attached to a ground 
which has a perfeet contact with the 
earth, those on the inside will not feel it. 

After the installation of such a ground, 
it would be foolishness to let it go from 
year to year without inspection. For as 
things upon the earth will decay, so will 
the artificial ground which is installed 
beneath the earth’s crust deteriorate. 

The ground’s mission is to save prop- 
erty and life. If it has a perfect contact 
with the earth, it will provide safety for 
an underground chamber, and it will roll 
Jove’s chariot wheels away from the com- 
mercial circuits. 

The last decade has seen the advent of 
the electrolytic lightning arresters. This 
one was designed to meet the needs of the 
high-tension circuits; and this arrester 
nests under many strange words, but 
briefly it can be described in this way: 

There is a metal tank, with aluminum 
cones, the latter resembling sponge cake 
baking pans, electrolyte and oil. For 
about each 300 volts there is one cone or 


_cell stacked upon another; each tray is 


filled with electrolyte, and then placed in 
the tank and submerged with oil. When 
all is assembled, the shape compares with 
a kitchen hot water tank. 

In normal conditions, the current forms 
a film of aluminum hydroxide on the 
cones. This film is very thin, but its re 
sistance prevents the normal current pres- 
sure from escaping over the ground into 
the earth. But when a critical pressure 
is created by the lightning, the film 
breaks down in innumerable tiny punc- 
tures, and allows the excess pressure to 
escape to the earth. And when the normal 
pressure is restored, the tiny punctures 
seal up in an instant, and prevent the 
normal pressure from escaping. 

But these are problems yet to be solved. 

With what has been already said about 


the sure-fire ground, it doesn’t seem like . 


a good confession to say, that the light 
and power companies’ equipment is still 
put out of commission. But one must let 
the facts be their guide. There is a multi- 
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tude of rotating and stationary coils in 
the generating plant, and many of these 
become defective while performing their 
respective service. And though good eyes 
and ears, and searching testing instru- 


ments scrutinize each and every one of 


Fulgurites or tubes of silica melted by electric 
discharge into dry ground. Some of these are 
quite large and are impressive exhibitions of 
lightning’s power. 


So all things continue to move as slick 
as super-oil. And then, lightning makes a 
hit. But the arrester, even if it does per- 
form simultaneously with the lightning’s 
hit, appears not to be quick enough to 
save the defective place in the generating 
plant. Yet one must remember, the gen- 
erator’s own current will also find the 
defective place in time. 

But on the lightning rod, the eye can 
catch all defective places; nor does the 
rod have coils for the lightning to multiply 
the induction of the current. 

To further impress the importance of 
the contact with the earth, it is desired 
to borrow a phrase from a biblical writer, 
“And now abideth -”’ lightning, ar- 
rester, ground, ‘‘these three; but the great- 
est of these is” the ground. 


Recording Doorbell 


HE doorbell herewith described may 

be used to record the hour of any 
eall, and will prove quite useful, when 
anyone rings the bell and no one is at 
home to answer the door. The one instru- 
ment may be connected to both the front 
and back doors and thus will indicate 
which bell was rung. 

The instruments may be placed on a 
wooden base as shown and slipped into a 
small box or cabinet so as to be out of the 
way and for protection from dust, ete. 
The first part to make is the rotating 
eylinder; this may be made of wood with 
a hole drilled through its center for the 
shaft. A metal support holds one end of 
the shaft while the other is fastened to an 
alarm clock, which is used to rotate the 
cylinder. This being completed, another 
wooden base is placed to one side as 
shown, so that it will be almost as high 
as the top of the wooden cylinder. On 
this base is mounted the soft iron arma- 
ture. One end of this is journalled by a 
pivot but not too loosely, and the other 
end has a spool attached for holding a 
pencil which will Inter rest on the paper 
eovering the wooden cylinder, making a 
mark as the cylinder rotates. On each 


TOP VIEW 


Interesting apparatus for recording on a sheet 
of paper on a rotating drum the hour and minute 
when a’‘caller presses the bell button of a door. 


side of the armature are located two small 
electro-magnets, these being connected in 
series with the bells, push-buttons, and 
batteries, 

The instrument is now complete and 
ready for operation. A piece of paper is 
fastened around the cylinder and the elock 
is wound so that the eylinder will rotate 
in accordance with either hand of the 
clock. The instrument needs no other 
attention except winding and placing a 
clean sheet of paper on the cylinder. When 
the doorbell is rung the corresponding 
magnet pulls the armature to it, and thus 
changes the course of the pencil mark on 
the cylinder. When wishing to know when 
the bell was rung, all that is necesSary is 
to note the pencil mark on the paper. The 
time at which the mark was made may be 
determined by noting its relation to the 
clock. 

The illustration shows an instrument 
for use with two doorbells, but an appa- 
ratus may be easily constructed for only 
one if desired. One magnet pulls the 
armature one way, the other draws it in 
the reverse direction, so that the marks 
on the paper tell which bell was rung. 

Contributed by EVERMONT FSEt. 
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German Underground Telegraph System 
By Dr. Albert Neuburger 


ERMANY is on the point of reor- 
ganizing her telephonic service. 
Like America, that country has 
suffered annually from violent snow- 
storms which sometimes block the traffic 
for weeks together. Nearly every winter 
Berlin is cut off for a long time from the 
outside world in numerous directions, 
communication with Amsterdam, Paris, 


(Berlin) 


Prague, Vienna, Budapest and other places 
being destroyed by blizzards. 

The German State Postal Administra- 
tion regularly employs no fewer than 
30,000 operatives, whose exclusive busi- 
ness it is to repair the wires which have 
been destroyed through storms and other 
causes. The work is frequently doubled 
and trebled in the winter. The snow- 


storms in central Germany are so violent, 


that the wires are often beaten down or 
thrown on their side. Even a quiet fall 


Example of destruction wrought upon aerial telegraph lines by snow and ice in Germany, 
showing that America has no monopoly of this trouble. 


layers upon the wires. The wires are fi- 
nally unable to bear the weight of the 
accumulation resting on them; the snow 
stretches and drags down the wires until 
even the poles are torn down and the 
wreck is complete. Severe cold operates 
in a similar manner through the shrinking 
of the wires; this also affects the masts, 
which, especially when many wires are 


carried, are overturned in spite of all 
means of support attached to them. 
In order to save the great and frequent- 


of snow may wreck the wires, if the 
snow is wet and very heavy. In this case 
it sticks together and masses itself in high 


ly recurring expense of repairing and re- 
placing the wires, Germany is to place all 
lines underground, 


Electric ClocK Runs 1,00O Years 


By Jacques Boyer 


Paris Correspondent 


Fery electric clock by the eminent inventor of 
the Fery battery. 


HERE is no doubt that electricity 
will accomplish the winding of our 
watches and clocks, now that tech- 
nicians have surmounted the ob- 

stacles which formerly stood in the way 
of the progress of electrical horology. 
There is no doubt that electric time 
pieces will show an incontestable superior- 
ity over mechanical ones, but many are 
the more or less ingenious methods which 
have been proposed in the last 75 years, 


‘ reduced to few types. 


In this clock is shown the horseshoe magnet 
used to maintain motion of pendulum. 


to solve the difficult electro-chronometric 
problems. 

In 1840, Bain was the first to construct 
a clock operated by electro-magnetic ac- 
tion, and he was followed by numerous 
inventors. Among them Lilias, Verité, 
Froment, Paul Garnier, invented various 
systems of electric clocks which can be 
When the motor of 
the time-piece, spring or weight reached 
the end of its course, a contact closed the 


Synchronizing apparatus of household clock to be 
operated from master clock in some central station. 


circuit of an electro-magnet or of an elec- 
tric motor which wound the clock. But 
all these were merely laboratory curiosi- 
ties and not practical apparatus at a com- 
mercial price. 

Electro-horology will follow a fertile 
course, when the electric current has noth- 
ing to do but keep up the oscillations of 
the pendulum. Intermediate gearing be- 
tween the source of energy moving the 
hands, and the escapement mechanism 
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regulating the time, then will be sup- 
pressed. But if we want to devise a motor 
of really good applicability, it will be at 
once evident that we must give up the 
electro-magnet for producing these oscil- 
latory impulses. All clocks utilizing such 
process expend far too much electrical 
energy. Besides, the opening of the cir- 
euit produces a spark which rapidly de- 
teriorates the contact points. 

Innumerable attempts were made to 
remedy these troubles, which attempts 
were very seductive from the point of 
view of time-keeping; but their complica- 
tion always reduced the electric practi- 
eability. Foucault in 1860, invented a very 
ingenious contact, which was introduced 
into commerce by the Swiss clock makers 
Hipp, and this reduced the influence of the 
irregularity of the impulses. In this elec- 


tro-magnetic escapement the acceleration 
of the movement took place when the pen- 
dulum was approaching the end of its 
swing. The electric contact was made 


friction incident to being subjected to the 
action of a spring or weight as in the or- 
dinary clock, absorb very little energy. 
The battery gives the mechanical impulses 
without any intermediary to cause me- 
chanical loss. 

This invention carries out perfectly the 
theoretical conditions which are requisite 
for keeping up the movements of the pen- 
dulum without perturbation as specified by 
Lippman in 1898. He said that it was 
necessary to restore its energy to the pen- 
dulum only as it passed through the ver- 
tical, otherwise the isochronism of its os- 
cillations would be destroyed. Thus it 
seems that for a long time electric hor- 
ology has dictated the principles on which 
the Fery system is based, which principles 
have been followed by all his successors 
with greater or less modifications. In the 
Bardon clock for instance, the magnet is 
parallel to the plane of oscillations, the 
cores not entering the interior of the fixed 
coil; in that of Moulin Pavre-Bulle called 
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of which the opposed poles face each other. 
The ends of these magnets enter into 
small coils of wire divided into two 
groups successively receiving current eaeh 
time the pendulum passes the vertical, 
moving either to right or left. On account 
of the connections the magnetic flux due 
to the current ensures the polarity of the 
permanent magnets and makes it possible 
to increase the electric output at will. The 
Hatot Company (according to our conB- 
temporary La France Horlogére) have also 
studied out with the assistance of M. 
Lavet very small balanee wheels capable 
of realizing simple strong movements and 
a very slight friction for domestie ctoecks. 
An’ electro-magnetic arrangement is used 
for this purpose, including two oppositely 
wound coils; there is no need in this ease 
of definitely fixing the points of the course 
of the clock when the circuits shall be 
made and broken. A greatly simplified 
circuit breaker can be used, operating 
very near the axis of rotation. 


Left. Operator regulating duration of electric impulses for operating distant clocks from a master time piece. 
Right. Electric clock which will go for one thousand years, operating another clock, shown to the right. 


from time to time whenever the amplitude 
of the oscillation fell below a certain 
length. In spite of its ingenuity, the Hipp 
pendulum was abandoned, because the 
spark at the break was so strong that it 
interfered with the working, and its prim- 
ary battery was exhausted far too quickly. 

In 1901 the French physicist Charles 
Fery had the idea of combining a magnet 
and a coil mutually subject to displace 
ment, one from the other. This combina- 
tion develops a  counter-electromotive 
force, opposed to the polarity of the bat- 
tery, and utilizes in a rational way the 
energy of the electric source in accordance 
with theory, and again from the point of 
view of time-keeping gives excellent re- 
sults. The Fery clock contains a horse- 
shoe magnet, Figure 1, displacing itself 
from the neighborhood of a coil interpol- 
ated in an electric circuit containing a 
constant voltage battery and a circuit 
breaker. The pendulum, Figure 1, moves 
the lever of the circuit breaker automati- 
cally, so as to close the circuit for a very 
short time, as the pendulum is passing 
close to the vertical. As the connections 
are arranged the pendulum receives at this 
instant an accelerating impulse, main- 
taining a constant oscillation. 

On the other hand it also operates the 
mechanism of the hands of the clock by 
means of a pawl, which pushes a ratchet 
wheel around, one tooth for each swing. 
Intermediate gearing connects the minute 
hand to this ratchet gear. The various 
gear wheels which turn freely, without the 


the Bulle clock, the core is fixed and the 
coil moves. In the Vaucauson clock the 
same arrangement is found combined with 
a Foucault-Hipp regulator. Fery has re 
cently introduced an interesting improve- 
ment in these electric clocks. He places 
the ’scupe wheel in the circuit, which re 
duces the number of contacts produced 
each day by each tooth. 

Finally, at the last congress of chro- 
nometry which convened in the Paris Ob- 
servatory from the 12th to the 27th of Octo- 
ber, 1923, Murius Lavet exhibited some 
very interesting clocks which theoretically 
could go for a thousand years and whose 
manufacture was taken up by the Hatot 
establishment with the idea of reducing 
their cost. In his remarkable memoir the 
learned specialist drew attention to the 
interest which the application of electric 
operation presented from the standpoint of 
everyday use. His demonstration appa- 
ratus recently made practical, are based 
on the same general principle as the Fery 
clock but differ therefrom by the numer- 
ous details of construction whose aim is to 
reduce the expenditure of electricity to an 
extremely small amount, and thus to avoid 
deterioration of the contacts and expendi- 
ture of battery. 

For chronometric instruments which 
have to operate at a greatly reduced am- 
plitude and which are capable of measur- 
ing time with great exactness, he arms 
the pendulum with several quite short 
electro-magnets, one below the other, and 
keeps them placed close together, as shown. 


The Lavet electric clocks can be used 
for distributing time by the ordinary syn- 
chronic methods, systems which require 
quite a consumption of electric energy. 
In order to diminish this expenditure, the 
technician places in the various clocks an 
interrupter to limit the expenditure of 
current to the minimum necessary for 
maintaining the movement. The impulses 
are produced at the instant when the vel- 
ocity of the oscillating organ, the pendu- 
lum,is at its maximum, which favors a high 
efficiency ; besides this the opening of the 
circuit is ensured by individual action of 
each of the distant clocks and not by the 
contact of the master clock alone. The 
operator regulates the duration of the im- 
pulses of current according to the require- 
ments for maintaining the oscillatory am- 
plitude constantly. 

Finally, we must state that a dry cell 
can furnish 100-watt hours, which, accord- 
ing to theoretical calculations, is enough 
for a Lavet-Hatot clock for ten centuries. 
But, of course, the battery would dete- 
riorate much more rapidly on account of 
evaporation of the liquid, and wasteful 
chemical reactions are produced even on 
open circuit. But now the new Fery bat- 
tery with air depolarization is exhausted 
only in proportion to the electric energy 
taken from it, and makes it possible to 
drive a clock movement almost indefinitely 
without interruption. The inventor only 
names this 1000 years to indicate the slight 
amount of electric energy required to run 
the clock for 2 yery long period of time. 
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World’s Largest Electric 
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Three views of the largest dynamo in the world. On the left is seen interior of stator; then comes the giant rotor, and the entire machine set up 


ready to work is shown on the right. 


electric power men and Govern- 

ment officials, the world’s largest 
hydro-electric unit was placed in com- 
mercial operation at Niagara Falls, Tues- 
day, December 18, 1923, in the new power 
plant of the Niagara Falls Power Com- 
pany on the American side of the Niagara 
River. 


This giant unit weighs more than 1,750 
tons. It consists of a 70,000-horsepower, 
single runner, vertical shaft hydraulic 
turbine attached to an electric generator 
delivering 65,000 k.v.a. at 12,000 volts. 
This is the first of two such units being 
installed in the new $12,000,000 project of 
the Niagara Falls Power Company. 


When completed this station will house 
units with a total rated capacity of 454,- 
000 horsepower. The company has two 
other stations with rated capacities of 
more than 200,000 horsepower. The an- 
nual output of the American Niagara 
system is in excess of two billion, five 
hundred million kilowatt-hours and rep- 
resents about one-third of the electricity 
sold in New York State. 


This new 70,000-horsepower hydro-elec- 
tric unit uses 3,500 cubic feet of water 
per second with an efficiency of at least 
93 per cent. It does not increase the 
company’s diversion of water in any way 
but does materially increase the efticiency 
of conversion into power. It uses the 
same amount of water formerly consumed 
by seven 5,000-horsepower units and de 
livers energy equivalent to the output of 
fourteen such units. Each of the three 
new 70,000-horsepower units will produce 
electricity, which, if generated through 
the use of coal, would require 700,000 tons 
annually. The new project will not use 
any more water than is now used but will 


B eee a delegation of prominent 


so use the water as to produce an increase 
of 100,000 horsepower of electricity. 

The turbine of this unit is the highest 
power capacity waterwheel ever built. It 
is a product of the I. P. Morris division 
of the William Cramp & Sons Ship and 
Engine Building Company of Philadel- 
phia. Specially designed cars were re- 
quired to transport the great castings 
assembled into this turbine. The runner 
is a single-piece steel casting weighing 
105,000 pounds. The turbine casing and 
control valve required 32 car loads of 
parts. The turbine converts the power of 
the falling water into mechanical energy, 


Combination of suspended dynamo and actuating 
turbine representing a load for a small ship. 


which is directly transmitted by means 
of the 32-inch shaft to the generator im- 
mediately above, 

The generator sets a new high mark in 
design and construction of electrical 
equipment. The stator weighs 228 tons. 
The rotor, occupying the interior of the 
stator, with its twenty-eight, 8-ton poles, 
measures 21 feet in diameter and weighs 
399 tons. The revolving elements, con- 
sisting of rotor, shaft, and water wheel 
runner, total approximately 500 tons and 
are suspended from the top of the unit 
by a Kingsbury thrust bearing. The gen- 
erator was manufactured at the Schenec- . 
tady works of the General Electric Com- 
pany, where a companion machine is now 
approaching completion. 

The new hydro-electric units will re- 
ceive their supply of water through a new 
hydraulic pressure tunnel. This tube, 
measuring 32 feet in diameter and 4,300 
feet in length, carries the water from the 
head of the rapids above the falls under 
the city of Niagara Falls to the edge of 
the high cliff below the falls. The tunnel 
discharges into a great forebay or basin 
from which the water is conducted to the 
turbines by means of three 21-foot slope 
tunnel penstocks cut through the lime 
stone cliff. 

This increased production will immedi- 
ately benefit the entire territory now 
served with Niagara power. The trans- 
mission lines radiating , from Niagara 
Falls serve a vast community stretching 
from Erie and Jamestown on the west to 
Syracuse and Oswego on the east. The 
flow of these rivers of electricity will be 
substantially increased. Each of the 147 
communities in the sixteen counties now 
served will have improved service. Some 
two million people will share in the in- 
creased power produced by this project, 


Testing Metals with a Microphone 


TRETCHING a metal until it squeaks 

and listening for the squeak with a 
microphone will give a test showing how 
much strain that metal can stand as a 
girder in a bridge or as a rail in a rail- 
road track, according to experiments con- 
ducted in the physics department of Le- 
high University. The investigators expect 
that these experiments will develop a 
novel method of finding quickly and ac- 
curately the elastic limit of metals. By 


this method all forgings may be rapidly 
tested before they are put into use on 
construction work. 

Several kinds of metals have been used 
in the Lehigh tests. While professors 
listened through a sensitive microphone 
similar to the dictaphone for the faintest 
sound, the metal was subjected to a grad- 
ually increasing pull until broken. It was 
found that squeaking, rasping sounds 
were produced after the pull had reached 


a certain definite value, and this value 
was different for the different metals 
used. The tests indicated that the sounds 
were not produced until the elastie limit 
of the material had been reached. The 
work will be continued with more refined 
apparatus in the Lehigh physies labora- 
tory, so that more accurate tests and data 
concerning the strains that different 
metals may withstand can be obtained 
for practical use.—American Machinist. 
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Garage Door Opener 


i is always very annoying to get out of 
the auto and open the garage doors 
when driving into the garage, especially 
during inclement weather. Therefore, I 
have designed the electrical door opener 
here described. 

The doors should be hung on a good 
hinge that works freely and they will 
work better if they swing inward; but 
they may be swung outward providing 
that the snow and ice is kept cleared 
away in the winter time. 

Spring door openers similar to the ones 
used on fire department doors are mod- 
erate in price. They may be purchased 
in a size suitable for any kind and 
weight of door. If you care to make 
your Own opener you may use weights 
fastened to the doors with sash cord run 
through pulleys. The weights should be 
boxed in so as to insure free space for 
them always. Otherwise, through care- 
lessness, you may put something in the 
way that would interfere with their work- 
ing freely. 

Be sure first that your doors work 
easily and that your weight is not too 
heavy or it will open your doors with a 
bang. A bumper of some sort, either a 
piece of rubber or a spring, may be in- 
stalled to receive the shock of the door. 
Next, either buy or make an electric mag- 
net of the type now in use in many of 
the apartment houses to unlock a hall 
door from a distant point. The majority 
of these magnets operate on dry cells and 
are quite satisfactory. 

Mount this magnet over one door so 
that it will hold the doors when closed 
against the pull of the weight. Then run 
a line to a push button on the inside of 
the garage and one to the outside to a 
point on a post or wall that ‘can be 
reached from the driver’s seat when the 
car approaches the garage. This switch 
may be a push button but a lock switch 
of some sort is preferable. This can be 


bought, but the ignition switch from an 
old auto will be very satisfactory. Place 
a shield over this switch to protect it 
from the weather. 


Electrical apparatus for opening a garage door 
from the driver’s seat in the car, so that there is 
no need of leaving the car. 


This arrangement will be found to be 
very convenient as the doors are closed 
and locked while you are away and when 
you return it is only necessary to drive 
up to the switch, stop and insert the key, 
unlock doors and drive in without getting 
out of the car. 

Keep pulleys, hinges and magnet socket 
oiled well with rather heavy oil as this 
adds greatly to the free operation of the 
doors. 

Contributed by ARCHIBALD AMOS. 
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Automobile Ignition Coils 
By HaAroLtp JACKSON 


EFORE the low tension current sup- 
plied by the storage battery or mag- 
neto can be used for the ignition of 


Operation of an automobile ignition coil simpli- 
fied for purpose of giving the theory of its action. 


internal-combustion engines, such as auto- 
mobile motors, it must be raised to a 
potential or voltage of several thousand 
volts, so that it will jump the air gap 
between the electrodes of the spark plug. 


XPHRIMENTHRS and amateurs, 

we want your ideas. Tell us 
about that new electrical stunt you 
have meant to write up right along, 
but never got to. Perhaps you have 
a new idea, perhaps you have seen 
some new electrically arranged “do- 
funny’—we want these ideas, all of 
them. For all such contributed arti- 


cles that are accepted we will pay 
one cent a word upon publication. 
The shorter the article, and the bet- 
ter the illustration—twhether it is a 
sketch or photograph—the better we 
like it. Why not get busy at once? 
Write legibly, in ink, and on one side 


of the paper only. HDITOR. 


This rise of pressure is effected by the 
use of induction coils. There are two 
types of coils in common use, the vibrat- 
ing coil and the non-vibrating coil. The 
vibrating coil is little used; this type of 
coil appears only on one or two makes of 
American automobiles, the great majority 
employing the non-vibrating type; there- 
fore the non-vibrating type only will be 
considered in this article. 

The non-vibrating coil consists essen- 
tially of three parts. the core, the primary 
winding, and the secondary winding. The 
core usually consists of a bundle of thin 
soft iron wires, gathered into a cylinder 
one-half to three-quarters of an inch in 
diameter. This core is insulated and 
wound with a few layers of No. 14 B. &S. 
gauge insulated copper wire. This forms 
the primary winding which carries the 
low-tension or battery current. The sec- 
ondary winding is then wound over thé 
primary, there being absolutely no elec- 
trical connection between them. The sec- 
ondary winding consists of hundreds or 
even thousands of turns of very fine hair- 
like insulated copper wire, about No. 36 
B. & S. gauge. 

The proportion between the primary 
voltage and the secondary voltage is the 
same as the proportion between the turns 
of the primary winding and of the sec 


ectrics 


ondary winding; that is, if the secondary 
winding consists of ten times as many 
turns as the primary winding, the sec- 
ondary voltage will be approximately ten 
times the primary voltage. If the primary 
of an induction coil whose ratio is 10 to 
1 is supplied with ten volts, a pressure 
of one hundred volts will be induced in 
the secondary winding. A ratio of 10 to 
1 is far too low for practical purposes, 
this being used for an example only. 

Figure 1 shows how a spark is pro- 
duced with a non-vibrating coil. Such 
coil consists of two independent circuits, 
the primary which consists of the primary 
winding (C), battery (A) and key (B), 
and the secondary, which consists of the 
secondary winding (D) and the spark gap 
(E), with no electrical connection be- 
tween the two. The primary circuit is 
closed by depressing the key (B). This 
causes the battery current to flow through 
the primary winding of the coil. When 
the primary current is quickly broken by 
releasing the pressure on the key, a 
powerful pressure is induced in the sec- 
ondary winding, which causes a spark to 
jump between the electrodes of the spark 
gap (E). This spark occurs only upon 
the rupture of the primary circuit and 
not when this circuit is closed. 

In order to make use of a coil of this 
type for ignition the equipment shown in 
Figure 2 is necessary. The parts in this 
diagram correspond with those of Figure 
1, except that a switch is placed in the 
primary circuit so that it may be con- 
trolled; likewise a switch, or distributor, 
is placed in the secondary circuit by 
which the high-tension current is con- 
trolled. The parts in Figure 2 are: (A) 
storage battery, (B) circuit breaker, (C) 
primary winding, (D) secondary winding, 
(E) spark plugs, (Ff) distributor, (G) 
switch. 

With the ignition switch (G) closed, 
the turning of the motor causes the pri- 
mary circuit to be broken at certain in- 
tervals by the action of the cam against 
which the circuit breaker arm _ bears. 


Full connection of automobile ignition system; 
the circuit-breaker is shown; the secondary of the 
coil is grounded. 


The breaking of the primary circuit causes 
high pressure impulses in the secondary 
circuit. These are distributed to the spark 
plugs by means of the distributor (F), in 
the proper order which corresponds with 
the firing order of the motor. 

To prevent sparks forming at the contact 
points of the cireuit breaker, when the 
primary circuit is broken, a condenser is 
connected across these points. 
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Sam Graves’ Gravity Nullifier 


By George Frederic Stratton 


EORGE M. LUNDHOLM, the imperious President of the Uinta Power 
and Light Company, glared at the photograph, the wrinkles in his 
square, strong forehead drawn together in a cynical frown of doubt. 

“Is this the—er—thing?’ he demanded of Hidreth, his Chief Con- 
struction Engineer, who had just handed him the picture. 

“Well, no! But it’s one of the countless proofs of the power of the 
‘Thing.’ You remember the Genie of fairy book fame who had no power until 
liberated from the bottle. Well, this fellow performs his stunts while still 
imprisoned in a two by four box. Houdini’s arts are not wanted. The con- 
traption you are looking at is in the mouth of the Ophcngo Canyon, which 
opens out of the foothills where Graves’ house is. It’s a blind canyon; no 
trail up and no water. On one side, as you see, there’s an almost perpendic- 
ular cliff, and twelve hundred feet up that cliff there’s an acre or two of 
flat bench. 

“Off that ledge Graves has projected two steel beams to carry those upper 
wheels. These are grooved wheels, eight feet in diameter, keyed to the ends 
of an eight-foot shaft, and each carries an endless steel cable from similar 
wheels twelve hundred feet below. And, fastened between those cables are 
barrels—ordinary whiskey barrels, I guess—so that as one line is coming 
down the other is going up. 

“And that line of barrels going up, Mr. Lundholm, has its gravity entirely 
nullified until each barrel passes over the top wheel; then it regains its 
normal weight, which is all used for the downward pull.” 

“H-mp! Then, as I understand it, Hidreth, this fellow claims that 
the ascending line of barrels has no weight, while the descending line 
has—well—how much?” 

“There are no less than three hundred barrels on each side, Mr. 
Lundholm. They’re filled with wet sand and the total weight on the 
descending line cannot be much less than two hundred thousand pounds! 
The shaft at the foot of the cliff carries, as you see, a three-ton flywheel 
on one end and a driving pulley on the other.” 

“What’s he driving with it?” asked the President. 

“Nothing. He says that he built, the outfit simply as a model for 
demonstration ; that he could belt it to generators or sawmills or anything 
and give three or four thousand horsepower! Some little model, eh, Mr. 
Lundholm?” 

The President made no response to that. The muscles of his wrists 
were rigid as bronze as he grasped the arms of his chair and in a voice 
astringent with irony he asked: 

“Do you believe all he tells you, Hidreth?”’ 

“I cannot—and—yet—I do!” retorted the engineer. “I cannot believe 
the man Graves is a faker. I knew him well when I was on the staff of 
the Ensign Machine Company in Denver. We took him into the experi- 
mental department because he was an inventive genius and he never said 
anything that wasn’t just so. He is the man who invented that marvellous 
Mind Revealer that the International Telephone Company took up, you 
know.” 

An intense grin came over the President’s face. “Sure, I remember! 
Old Jake Hindleman told me about it. They paid a hundred thousand 
dollars for that invention, and if it had been a fake Graves wouldn’t 
have needed any gravity nullifier. Old Jake would have kicked 
him out of the reach of gravity, all right!” 

An appreciative grin came over the engineer’s face 
and there was a pause. Then Lundholm’s features 
stiffened into their usual determined furrows and 
he seized his phone: 

“Get me Graves; Sam Graves at the Ophongo 
Canyon!” ; - aes 


She shifted the lever and the 
entire outfit of barrels began to 
move slowly, quickly gaining 
speed. 

“T dare not nullify any more,” 
she exclaimed, “—or the speed 
would get beyond control.” 


S  athealiind. 
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When the connection was made he 
asked: “Is Mr. Graves there?” 
* * oe * 


“This is President Lundholm of the 
Uinta Power Company. I’ve just been 
talking with our engineer and we'd like 
to look a little further into your—er— 
gravity outfit.” 

* * * * 

“Yes; I see. We'll be out there this 
afternoon.” 

He hung up his receiver and turned to 
Hidreth. “His wife answered. Graves 
went to Chicago on last night’s train and 
won't be back for a week or ten days. 
But she says that if we go out she can 
show us the ‘controller,’ she calis it.” 

“H-mp!” grunted the engineer, thought- 
fully. “I wonder if he’s got Chicago 
parties en the string. I told him I felt 
sure that you’d look into it without much 
delay, and he didn’t express any impa- 
tience at all. Said he thought Denver 
parties were the logical men to capitalize 
the thing.” 

“There he’s right!” exclaimed Lund- 
holm. “All the same, I don’t like this 
trip to Chicago. If the thing is genuine— 
if he ean really control gravitation—even 
in a small degree, it will be the biggest 
thing the world has ever seen. Mind 
cannot conceive its limits! And eastern 
eapital is grabbing every good thing 
here !” 

Hidreth nodded slowly. “Say, it gets 
me the same way. I didn’t sleep two 
hours last night—thinking of it every 
moment! Almost the last thing I saw 
before I left Graves yesterday was ’way 
across the plains a long train of loaded 
coal cars being started on the track, and 
the exhaust reports came only about ten 
a minute. Graves said, indifferently, ‘If 
I went over there with this controller box 
and connected to that string of cars, with 
an insulated coupling to the locomotive, 
it would start them all as easily as if it 
were only one light caboose!’ ” 

Then, slamming his fist on the table, he 
added: “And it would, Lundholm, if 
gravity ean be eliminated or controlled!” 

The President nodded gravely. Then in 
a low but intense tone he murmured: “It’s 
no more wonderful and perhaps as _ pos- 
sible as sending a hundred thousand 
horsepower over a wire no bigger than 
this pencil! Let’s go, Hidreth!” 

With the President’s 12-cylinder car 
they covered the 30 miles from Denver 
to the Ophongo Canyon in less than an 
hour. As they ran slowly up the sage- 
brush trail from the highway to Graves’ 
bungalow, the inventor’s wife, daintily 
dressed, swung her little figure from the 
porch hammock and murmured to herself, 
smilingly: “Here comes the big fellow, 
Mr. George M. Lundholm, multimillion- 
aire, President of six or eight great com- 
panies and on the directorate of a dozen 
more. Gee! I wonder if I can behave 
properly and will I be up against the cold, 
glassy stare?” 

She glided down the steps as the car 
stopped and with a radiant smile said: 
“Tm not going to wait for an introduc- 
tion, gentlemen, because there’s no one 
here to introduce me. Welcome to our 
glorious city, and the rest,’ waving her 
pretty arm towards the giant mountains, 
the snow-tipped peaks glittering in the 
sun. 

Lundholm bowed courteously: “I be- 
lieve I scowled a little, Mrs. Graves, when 
I heard that your husband was away; but 
now I’m intensely glad. I suppose if he 
had been here we should have gone right 
on to the canyon and then missed seeing 
you!” 

“That’s very nice, Mr. Lundholm. All 
the same, I’m sorry Sam isn’t here. He 
had to go to Chicago to get some valve 
or gasket or something for a speed gov- 
ernor he’s muking for the gravity plant. 


It’s about a half mile up there. Shall we 
ride over?” 

She called to a tall man in overalls who 
placed a small but heavy box in her own 
ear which was parked there, and started 
towards the mountains while she entered 
the President’s car. A few minutes over 
a rough trail of sage-brush and huge boul- 
ders brought them to the foot of the stu- 
pendous cliffs at the canyon mouth, and 
a sharp turn at the base ran them close 
to the huge flywheel on the power shaft. 

Edna sprang from the car and tossed a 
kiss at the two strings of barrels hanging 
from the curious structure, twelve hun- 
dred feet up that appalling precipice. 
“That's the way I feel!’ she laughed. 
“That’s the realization of Sammy’s dream, 
and it’s wonderful, Mr. Lundholm; sure 
wonderful !” 

He nodded gravely; a little spasm of 
indignation sweeping over him that he, a 
great capitalist, involved in the biggest 
industries of the West, should be com- 
pelled to listen to the “gush” of a bit of 
a woman like this. 


The Crystal Loud-Speaker 


OU know that for years inven- 
Y tors have busied themselves 

in developing a loud-speaker 
that would operate from a crystal 
set without using vacuum tubes. 
This has actually been accomplished 
at last and the solution is as inter- 
esting as it is elegant. Moreover, 
the invention is such that it is sim- 
ple for the average experimenter to 
build one himself. Read all about 
this wonderful invention in the 
March issue of RapIo NEWS. 


List of Interesting Articles Appear- 
ing in March Issue of 
“Radio News.” 


Recent Novelties in Thermionic 
Tubes for Radio Work. 
By J. A. Fleming, D.Sc. 
The Development of Wired Radio 
in Germany. 
By Dr. Karl Rottgardt. 
Tuning and What It Means. 
By John V. L. Hogan. 
Another Historic Event in Amateur 
Radio. 
Re-Broadcasting, 
Radio. 
The Operation of Close Coupled 
Transformers. 
By W. P. Powers. 
Modern Radio Apparatus — Con- 
densers. 
By Jesse Marsten. 
Building a Neutrodyne and Making 
It “Neut.” 


a New Era in 


But she fluttered over to a small wooden 
building, eight by ten feet in size, close 
to the driving pulley of the gravity plant, 
followed by the mechanic, who unlocked 
the door and threw open a shutter across 
the front of the building. 

“This is our control department,” she 
smiled, ‘and this,” pointing to the box 
which the mechanic had placed on the 
floor, “is the nullifier—Sam calls it.” 

With amazing deftness she connected 
a wire from the electric light service wire 
to the one end of the box; then connected 
the other end to a plain switchboard on 
the wall. There were two circular switch 
levers. Above one was a rough inscrip- 
tion: “Ascending”; over the other was 
“descending.” 

Grasping one lever, Edna replied: “T’ll 
start it, Mr. Lundholm. You see, all the 
barrels now have their normal weights 


-and of course there’s no movement until 


we cut out some weight from the ascend- 
ing side. Now look! 
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She shifted the lever and the entire 
outfit of barrels began to move slowly, 
quickly gaining speed. 

“T dare not nullify any more,” she ex- 
plained, “or the speed would get beyond 
control.” 

The two men watched intently the now 
rapidly moving lines and the whirling 
flywheel. A rude but powerful lever 
brake was impinging on that great wheel 
and was being controlled by the mechanic. 
For a few minutes they all silently 
watched the movement. Once or twice 
Kdna threw back her switch until the 
line almost stopped. Then she threw in 
the nullifier again and speeded up. 

“The control’s good,” she exclaimed ex- 
citedly. “If anything was belted on, we 
could instantly nullify all the gravity 
from that ascending line and get all the 
power possible from the descending line. 
Do you understand?” 

“Perfectly,” replied Lundholm. “It’s 
quite simple, except one thing; the nulli- 
fier. That is an unseen miracle!” 

“Seems so to me,” she responded. “But 
then, I’m not a scientist. I haven’t the 
faintest idea how that current is changed 
in that box to do such marvelous work. 
I’ve seen the mechanism and the wind- 
ings, of course—could assemble it all my- 
self, I think, if necessary; but why or 
how it acts that way is beyond me. And 
to tell the truth, Mr. Lundholn, it’s be- 
yond Sammy—my husband. He doesn’t 
know any more about that part of it than 
you or I.” 

“How was it possible then for him to 
design or invent the machine—the nulli- 
fier, Mrs. Graves?” : 

“How was it possible for Marconi to 
devise wireless?” she retorted with a be- 
witching smile, ‘or for other big scientific 
men to send millions of horsepower 
through a tiny wire? They don’t even 
know yet what the juice is, do they?” 

Lundholm nodded gravely. “That is 
about so, Mrs. Graves.” 

She added earnestly: ‘They have found 
that current would rush itself over a wire, 
but they’ve never found out how.” 

“I’m going to show you something else,” 
she smiled. “You don’t know now, for 
sure, that the gravity is really eliminated 
from some of those barrels. There may 
be some fake, don’t you think? Ill show 
you!” 

She rapidly disconnected the nullifier 
and ordered the mechanic to carry it over 
to the President’s big car, following it 
herself with a small coil of wire. The 
mechanie ascended the electric light pole 
and connected one end of that wire while 
she quickly connected the other end to 
the nullifier and the nullifier to the rear 
of the car. ; 

“Don’t fear for your car, Mr. Lundholm. 
We've tested it with our own a score of 
times!” 

Pulling on a big rubber glove she 
grasped the front end of that car and 
lifted it as high as her sparkling eyes. 
“Tt doesn’t weigh a pound, you see. Try 
it yourself !” 

He did so and the keen estimating look 
which he had worn before and which was 
not without a touch of hard suspicion, 
disappeared. In its place came a glare 
of utter amazement as he lifted the end 
of the great car as high as his head, 
without an effort. 

He relinquished it to Hidreth; strode 
over to Edna and held out his hand. “I’m 
thoroughly convinced, Mrs. Graves! Thor- 
oughly! That test is absolutely conclu- 
sive!” 

She disconnected the nullifier again and 
the man took it to her car. The two 
engineers had strolled over to the foot of 
the barrel outfit, silently gazing at it. 

“Tt’s a crude arrangement,” she said 
as she joined them. “Those barrels were 

(Continued on page 276) 


A 
>a sufi 
I 


{ 


The Soul Searcher 


Left. 


Right. Ship scraper operated by electric motor, 


painting. 


E show a portrait of Dr. Albert 

Schneider of the University of Cali- 
fornia. He appears at his laboratory table 
engaged in a branch of experimental psy- 
chology. 

It is well known that any excitement of 
the mind is transmitted to the motor 
nerves and that distant members of the 
body respond to mental excitation. A 
delicate galvanometer is the basis of the 
apparatus; the last named is the final im- 
provement in the detection of minute elec- 
trical currents or potentials. 

The subject of experiment may be ex- 
posed to various tests and the term “soul 


ROM Holland comes a box of what are 

termed ‘American Connectors,” very 
neat little porcelain cones with an interior 
element in the shape of a slightly coned 
brass tube threaded inside and _ out, 
screwed into the base as shown in our 
illustration. 

The connectors are shipped in boxes con- 
taining about one hundred; each one is a 
shade over an inch long and half an inch 
in diameter, and to use them one proceeds 
as follows: 

The ends of the wires to be joined are 
stripped of insulation for rather less than 
half an inch, and are laid side by side, 
pointing in the same direction, and are 
twisted together. They should then be of 
such diameter as to fit the interior of the 
brass tube within the porcelain cone. If 
not, one or more of the wires may be bent 
back upon itself and. twisted in with the 
others. 

The projecting ends, twisted and stripped, 
are then thrust into the brass tube of the 
porcelain cone and screwed home. The 


Portrait of Dr. Albert Schneider with apparatus giving electric regis- 
tration of psychical excitation. 


preparing a surface for 


searcher” has been applied to it, with the 
idea that the apparatus can be used to 
withdraw the truth from criminals. A 
mirror galvanometer is used. The sus- 
pect is directed to utter words quickly, 
and the degree of electrification which 
ensues, is an indication of the state of his 
mind when uttering the tell-tale words. 


AS old sea refrain ran, ‘‘Six days shalt 
thou work and do all that thou art 
able, and on the seventh holystone the 
deck and pound the chain cable.” 


Wire Connectors 


tection from all contact with operator. 
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Electric Ship Scraper 
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It is not only the chain cables of the 
ship that the sailor can exercise his clean- 
ing abilities upon, but the sides of the 
vessel have to be scraped also to remove 
rust and old paint, and to make them com- 
paratively smooth for repainting. 

This is very laborious work when done 
by hand scraping. Here we see an opera- 
tive cleaning the side of the ship with an 
electric scraper, increasing the speed of 
the work greatly and also doing away 
with the laborious feature. 

As the scales of rust and old paint fly 
about through the air, the workman’s eyes 
are protected by goggles. 


thread on the inside of the brass cone 
takes a good hold on the copper, so that a 
very solid joint is the result, and one in 
which there is absolutely no bare wire ex- 
posed in any way. 

This device eliminates the necessity of 
solder, for it gives perfect electrical con- 
nection, as the conical shape of the con- 
necter presses the twisted wires firmly to- 
gether. 

The little cones of porcelain come in a 
box all neatly put in place like pieces of 
candy. Each one contains within it the 
little brass thimble with a screw thread 
outside to catch the porcelain, and another 
inside which cuts into the wire when 
screwed therein. The one criticism which 
can be made is that it does not give an 
end-on connection, but the fact that all 
metal is entirely concealed and cannot by 
any accident be touched so as to make a 
short circuit or occasion other trouble, 
shows how extremely useful they are and 


' how very effectual they will be for ex- 


perimenters. 
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Electric Sander 


ANDPAPER or as our English friends 
term it, glass paper, has long been 
used for smoothing off the surface of 
wood. If the stroke is given across the 
grain of the wood, in many cases a better 
result is obtained than when the stroke is 
parallel to the grain. 

One of the modifications of the process 
is to have the sandpaper operated by 
machinery and in the illustration we show 
an electric motor which turns a drum 
covered with sandpaper. 

The apparatus, which is small and not 
unduly heavy, is moved about over the 
surface to be treated. It is so arranged 
that each cut given by the sandpaper over- 
laps the preceding one. As the paper in 
use eventually gets worn and loses its 
adhering sand or abrasive, the machine is 
arranged to constantly change the sand- 
paper so that a fresh surface is in con- 
tinual action. 

Current is supplied from an ordinary 
wall plug; the depth of cut is adjustable 
by a screw below the handle, and the 
work is controlled by pressure on the 
handle. It contains a one-third horse- 
power motor. t 


Electrical sanding machine used by hand to 
smooth off wood surfaces, such as_ table-tops, 
leaving a very fine finish, which can be regulated 
by the coarseness of the saindpaper. 


Electric Barbecue 


UR illustration shows an improvised 
electric oven, in which over a ton of 
beef was roasted at once. 

Four steers furnished the beef, each 
weighing from 500 to 600 pounds dressed, 
making the total amount of beef barbe- 
cued between 2,000 and 2,500 pounds. The 
number of people fed at this barbecue was 
between four and five thousand. The de- 
tails of the heated pit in which the meat 
was electrically roasted are as follows: 

The improvised oven was 32 feet long, 
four feet wide, and six feet deep. Heating 
of the pit was accomplished by twelve 
heating elements, each of three kilowatt 
capacity. Hach heating element consisted 
of about 175 feet of No. 14 iron wire 
wound into a coil. The finished coil was 
about nine feet long and one inch in diam- 
eter. These twelve coils were placed about 
a foot from the bottom of the pit, and sheet 
iron heat deflectors were placed about six 
inches above them. One and one-half 
feet above the deflectors were placed iron 
bars to hold the beef. The coils were 
wired so as to give six different heat con- 
trols and an electric thermostat was 
placed in one end of the pit so as to be 
able to regulate the temperature with- 
out the oven being opened. 


After the meat was placed in the oven 
cross bars were placed on top of the pit 
and on these cross bars were laid strips 
of sheet iron so as to entirely cover the 
pit. About one inch of loose dirt was 
placed on top of this sheet iron to act as a 
heat-insulator in order to retain all pos- 
sible heat in the oven. Heat was turned 
into the oven 24 hours, before the meat 
was to be served. A temperature of about 
550 degrees was maintained for the first 
two hours, so as to sear over the surface 
of the meat and retain the juices. The 


How I Would Talk to Mars 
By Mr. H. GERNSBACK 


HIS year Mars will be in op- 

position. It will come a little 

over 35,000,000 miles nearer 
to the earth. Shall we succeed this 
time in establishing communication 
with this mysterious planet? Mr. 
H. Gernsback proposes a very novel 
scheme, and that is actually to 
SPEAK to Mars over a light beam; 
not just flashing or signaling; but 
sending speech and music over a 
ray of light. This is possibly the 
most novel scheme or plan that has 
ever been proposed for establishing 
communication with a celestial 
body. Do not fail to read all about 
it in the March issue of ScIENCcE 
AND INVENTION. 


List of Electrical Articles Appear- 
ing in March “Science and 
Invention.” 


Speaking to Mars Over a Light 
Beam. 
By H. Gernsback. 
Electric Servant Girl of Tomorrow. 
Electricity in the Stock Market. 
By W. B. Arvin. 
Sub-Conscious Code Teaching. 
By D. W. Hathaway. . 
Miscellaneous Electrical Articles 
in How-to-Make-It and Con- 
structor Departments. 
Non-Radiating Receiving Sets. Ex- 


tremely important and timely 


article. Don’t miss it! 

Latest Patents. 

The Oracle and Patent Device De- 
partments. 


LOOK FOR THE GOLD COVER 


Using electricity for cooking on the grand scale. 

he beef from four animals was cooked in this 
gigantic electric oven, a great contrast to the 
work of the oven next described. 
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temperature was then reduced to about 
850 degrees and held at this heat for about 
four hours, and then reduced to 250 de 
grees and held for about six hours. The 
temperature was finally reduced to less 
than 200 degrees, and kept at this point 
until the meat was to be served. During 
the entire period that the meat was on 
the entire oven was kept sealed except for 
a small opening at one end, which opening 
was left so as to be able to determine when 
the meat was fully roasted. None of it 
was touched except the one piece which 
was tested from time to time to determine 
how the roasting was proceeding. 

While the electrical barbecue was the 
first of its kind the construction of the 
improvised oven cannot be termed strictly 
new. The design of the oven follows 
closely the design of the electric oven of 
the Westinghouse automatic range and the 
Hot Point Hughes automatic range. The 
main factor in staging this electric barbe- 
cue was to demonstrate the perfect re- 
sults obtained in the modern electric range 
oven. 

The results obtained in this improvised 
oven really exceeded expectations. When 
the meat was removed from pit it was 
found that all was perfectly roasted. 
Contributed by H. I. KieEumM, 

Washington Power Company 


Portable Electric Oven 


A small electric oven of rather captivating ap- 
pearance, which can be operated on a table, is 
turned on by an ordinary alarm clock. This is 
cooking on a small scale. 


NE of the peculiarities of electricity 

in the house is that by its use all 
sorts of operations can be carried on in 
various places. Cooking is not restricted 
to the kitchen range, ironing is done in 
any room where a socket can be found 
to connect the flexible cord to, and toast is 
made on the breakfast table. 

The oven which we illustrate is sim- 
plicity itself; in the cylindrical base there 
is a heating coil, above which comes a re- 
ceptacle for the things which are to be 
cooked and a bell shaped cover surmounts 
the whole, to keep in the heat and avoid 
the dissemination of cooking odors. 

There is a thermostat switch which pre- 
vents the heat from exceeding a definite 
amount. If it opens and cuts off the cur- 
rent, the temperature falls, and like every 
other thermostat switch it closes the con- 
tact and current again passes. Alongside 
is seen an ordinary alarm clock. This has 
a connection to a switch so as to turn off 
the heat at any desired time. 

It would seem to be but a little advance 
to arrange the clock to turn the current 
on at any desired time, as well as to 
turn it off, 

One of the peculiarities of household 
electric appliances is that they are always 
open to improvement and modification. 
For this reason our suggestion may be 
acceptable as this timing is done on other 
ovens, 


SS 
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Television by the Belin System 


By Lucien Fournier 


Operator with Belin television apparatus watches antics of a comedian, who is really performing at a distance and whose image is transferred 


by wireless. 


ARIOUS apparatus for television 
have been invented up to the pres- 
ent time, and we are on the point 
of solving this interesting problem 

for whose solution humanity has waited 
with so much impatience ever since the 
invention of the telephone, and especially 
since the development of radio. 

We are insatiable; like children spoiled 
by their parents, we must have something 
better all the time, and curious to remark, 
it is always in the poorly cultivated 
classes that we encounter greatest desire, 
it is they who complain the most of the 
slow pace of progress. 

At least in France is this the case. I 
would he greatly surprised if the same 


phenomenon is not encountered in the 
United States, where the thirst for inven- 
tion is greater perhaps than in other 
countries. 

However, this may be, Edouard Belin, 
well known in the transatlantic countries 
by his experiments in radio telautography, 
because it is from the United States that 
he has sent by ether waves his first auto- 
graphic dispatch into France, is engaged 
with the problem. 

The production of television as treated 
by Edouard Belin, has not yet reached the 
degree of perfection equal to that of his 
preceding achievement. Nevertheless, the 
illustrious inventor succeeded recently in 
a remarkable experiment, which consisted 


in transmitting by wireless a luminous 
crown. 

He started with the principle, that, if 
it were possible for him to transmit a 
luminous point in a period of time shorter 
than a tenth of a second, he could effect 
television, which becomes in faet telecin- 
ematography. Here is how it works. 

An incandescent lamp projects a lumin- 
ous crown on the screen, Figure 1 in dia- 
gram. From this crown by the use of a 
photographic objective, he seleets a point 
which he projects upon a first prism. The 
light is reflected to a second prism, which 
sends it on through the holes in a ro- 
tating interrupting disc, upon a  sub- 
stance sensitive to light. This substance 


_ Details of receiving apparatus showing the Oscillograph, objec- 
tive, projecting apparatus and other details. 


a distant station. 


Complete receiving apparatus showing projection of arc upon screen at 
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Upper left 
the latter without lag as described in article. 
Lower right. 


is connected to a wireless telephonic trans- 
mission apparatus of the ordinary descrip- 
tion, which discharges waves into its 
antenna. 

The prisms are enclosed in a rectangu- 
lar box which can be revolved about its 
axis, which box has a tubulure facing the 
dise, and through which as our diagram 
shows, the luminous rays pass. If the 
prism were turned around, the upper 
prism (A), will range over all the lumin- 
ous points constituting the luminous 
erown, and will project them on the photo- 
sensitive element, which would transmit a 
continuous current to the antenna, because 
all the luminous points have the same in- 
tensity. 

But if we interpose a perforated disc in 
the path of the reflected rays, and if the 
dise is turned, we will produce emissions 


OBJECTIVE 
FINAL OBJECTIVE 
® 


FOCAL IMAGE 
OF MIRROR 


PRISMS 


IMAGE 
OF MIRROR 


Receiving apparatus 
luminous circle. 


Transmission apparatus showing arc to be transmitted to a distant station. 
Lower center. 


OSCILLOGRAPH 


COLOR SCREEN 


in full detail On screen is seen image of 


Lower left. Prisms in rotating case. 


Motor and case for rotating prisms. 


and interruptions of light at longer or 
shorter intervals, according to the rapidity 
with which the disc turns. The photo- 
electric element will then send out rapidly 
pulsating currents into the aerial of the 
transmitting station, which will excite in 
the ether the formation of waves succeed- 
ing each other with the same rapidity as 
that of their formation. 

If all the luminous points which com- 
pose the crown are transmitted in less 
than one-tenth of a second, we ean per- 
ceive on their reception, no longer a series 
of luminous points, one closely approach- 
ing the other in point of time, but a verit- 
able crown of light, based upon the prin- 
ciple on which the cinematograph rests, 
the persistence of luminous impressions on 
the retina. 

Let us now see how this transmission 


LUMINOUS 
SCREEN 


MIRROR OF 


photo-electric cell. 


* 
OBJECTIVE 


Upper right. Shutter disc and photo-electric bulb, 


Photo-electric bulb, working without lag. 


and reception are carried out. In the first 
place, it comprises an ordinary wireless 
telephone transmitting system, whose two 
terminals are connected, not to a telephone 
receiver, but to a reflecting oscillograph. 
A beam of light falls upon this mirror 
through the apparatus shown in diagram, 
Figure 2. This mirror reflects the beam 
upon an objective, then on a system of 
prisms similar to those already described, 
and which can be revolved about its axis. 
The second prism reflects the beam upon 
an opaque screen. 

As we have transmitted a series of lum- 
inous points separated by minute periods, 
the mirror of the oscillograph will always 
be acted upon by currents of equal value, 
each point of light always having the same 
intensity, and the reflected beam will be 
subjected to a series of equal vibration. 

(Continued on bottom of next page) 


PRISMS, 


SHUTTER DISC 


Transmitting apparatus acting by intermittent pulses of light upon 
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records of the intensity of the 

solar radiations, has been con- 
structed under the auspices of Messrs. 
Kimball and Hobbs of the United States 
Weather Bureau. 

The interesting part of the apparatus is 
the potential generator, some of the par- 
ticulars of whose construction we give 
here. A thermopile is made up of short 
wires held together at their ends by elec- 
tric welding; one set of wires consists of 
an alloy of 60 per cent gold and 40 per 
cent palladium, the other of an alloy of 
90 per cent platinum and 10 per cent rho- 
dium. One pair of wires were drawn 
down to .0008 in diameter, the other pair 
to .0016 inch. 

The alternate ends of the wires of the 
two different alloys as eventually -con- 
nected, and the layout of the set of ther- 
mocouples constituted by them, are shown 
in one of the illustrations. In making up 
the thermopile a pair of dissimilar wires 
had their ends twisted and fused electric- 
ally. It was found that the best way to 
do this was to do it with the ends coming 
from the spools of wire, and when the 
electric fusion was completed, the wires 
were cut off to a proper length. When 
enough couples were thus accumulated, 
and fifty were eventually required, they 
were: laid aside for the moment. 

A bakelite case, which is a thick cylin- 
der, has six little supports projecting from 
its inner surface radially; three of these 
supports carry one copper ring marked 
(C); the other three carry a concentric 
ring of smaller diameter marked (D). The 


A N instrument for giving continuous 


Television by the Belin 


There will be seen in our diagram the 
gamut of tints, a screen of glass of intense 
black at one end and transparent at the 
other, so that the reflected ray will pass 
every time from intense black to absolute 
transparency. The beam of light will be 
received by the rotating prisms only when 
it will have passed the transparent part 
of the graduated glass screen. As fast as 
the prisms turn they will project all the 
luminous points on the screen, one follow- 
ing the other; we have said that the per- 
forated dise of the transmitting station 
makes one complete turn in less than a 
tenth of a second. Consequently all the 
luminous points succeed each other on the 
screen with the same quickness and thanks 
to the persistence of the luminous impres- 
sion on the retina, they will all be received 
by the eye in less than a tenth of a second. 

In practice the arrangements are not so 
simple as they appear in our explanation. 
Mr. Belin admits that an image one milli- 
meter square, (about one twenty-fifth of 
an inch) is reproduced by a minimum of 
twenty-five luminous points. A proof of a 
cinematograph film eighteen by twenty-five 
millimeters (about three-quarter inch by 


rings are thickly varnished with bakelite 
varnish or shellac. 

The pairs of wires are now attached to 
the inner ring marked (C) and varnish is 


put over each of the junctions. The cop- 
per ring (C) is blackened with lamp black. 
The other ring is whitened with enamel 


(Continued from page 245) 
one inch) will be composed of 11,250 
points. 

If all the luminous points composing 
this image are grouped upon the receiving 
screen, it is necessary that the last of 
these points shall make its appearance be- 
fore the luminous impression of the first 
one has left the retina; only on this con- 
dition will the observer have a complete 
vision of the picture at the sending sta- 
tion. This amounts to saying that in a 
period of time, which must not exceed 
one-tenth of a second, 11,200 emissions 
must be received by the optical apparatus 
at the receiving station, that is to say, the 
modulations corresponding to the basic 
frequency of reception must be at least 
this number in the tenth of a second, or 
112,500 each second. 

And this figure is a strict minimum for 
it is incontestable that for the action not 
to be fatiguing and for the reproduction to 
be more perfect, the sum of the images 
should succeed each other in an even less 
period than a tenth of a second. 

On the other hand, as the twenty-five 
points to the square millimeter are a little 
coarse, they will have to be brought closer 
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Radiation Measurement 


Left. Arrangement of ther- 
mopile and supports for two 
rings, one black and one white. 


Center. Complete apparatus 
for measuring solar radiation, 
protected by glass shade. 


Above. Welding extremities 
of the wire by rotating elec- 
trode. 


Below. Dark and light col- 
ored rings for producing ther- 
mopile action. 


and magnesium oxide giving a firm coat. 

The outer junctions of the couples have 
now to be welded together; each pair of 
outer junctions is twisted together and the 
arm (A), connected to a circuit of elec 
tricity is rotated, and in its travel comes 
in contact with the twisted junctions one 
by one, melting the wires back to the end 
of the arm at (KE), usually forming a little 
bead of metal. 

The apparatus is now complete; it is 
mounted on a support and covered with a 
hemispherical glass shade. When sunlight 
falls upon the surface, the blackened ring 
becomes hotter than the whitened one, so 
that a potential difference is established 
of from five to ten millivolts. 

We refer to the diameter of the wires 
as being .0008 or .0016 inch. Thermopiles 
were made of wire of both diameters. 

We show the apparatus on a fixed 
mount, but sometimes it is mounted on a 
clock-driven equatorial tube to measure 
the direct solar radiation only. 

The resistance varies from 137 ohms to 
326 ohms for the thinner wire; for the 
thicker it may be 86 ohms. 


System 


together in practice, and there seems to 
be no exaggeration in saying that the 
emissions should succeed each other with 
a frequency of 200,000 per second. 

But because selenium cannot be used at 
such high frequencies on account of its 
lag, Mr. Belin has replaced it by a photo- 
electric bulb, shown in one of our illustra- 
tions; it is a bulb silvered on its inside 
surface except for a spherical segment in 
front through which the luminous rays 
pass. It is filled with hydrogen at a very 
lew pressure, contains a potassium anode, 
and a cathode grid of nickel and platinum. 
The two electrodes are connected to the 
two poles of a source of electricity and 
current passes the instant the ray of light 
reaches the bulb. The sensitivity of this 
apparatus is prodigious; the light of a 
star of the sixth magnitude affects it, Its 
lag is practically nil; it is estimated as 
not exceeding a ten-millionth of a second. 
Now we know that it is sufficient for us 
to have a lag, not exceeding the two hun- 
dred-thousandth of a second for attaining 
television. We see that in these condi- 
tions this curious problem is due to re- 
ceive an early solution. 
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Simple Gas Voltameter 


XPERIMENTERS have often con- 

structed indicating instruments 

which operate upon a qualitative 
basis, but do not measure quantitatively, 
the units by which they are affected. 

A simple device which can be made 
from easily procured parts is described 
here by which the quantity of electricity 
passing through the instrument can be 
calculated with a high degree of accuracy. 
When the instrument referred to, which 
is the gas voltameter, is connected in 
series with a source of current and an 
ammeter to be calibrated for amperes so 
as to be included in the circuit, the ac- 
curacy of the ammeter can readily be 
found by calculation from a _ simple 
formula. 

The principle upon which the gas volt- 
ameter operates is founded upon the elec- 
trolytic dissociation of acidulated water 
into oxygen and hydrogen gas, the result- 
ing gases being measured under standard 
conditions of temperature and pressure, 


Gas _ voltameter. 
coulombs of electricity which are passed through 
a solution which is in circuit with the instrument 
to be calibrated. The readings of the fluid electro- 
lyte vary with the ampere-seconds. 


This instrument gives the 


the quantity of combined gases being a 
measure of the coulombs which passed 
through the voltameter during the “run” 
or period of test. 

A 25-cubic centimeter Mohr’s burette 
serves as the measuring tube. This in- 
strument should be divided off into the 
smallest graduations possible, such as 
0.05 ce. If it is of the usual type, which 
is divided into tenths of a cubic centi- 
meter, it will serve about as well. 

A ¥%-inch glass tee tube is fitted to the 
lower end of the burette by means of a 
short length of rubber tubing, and to the 
side arm is attached a length of rubber 
tubing about two feet long to which is 
fitted an ordinary funnel, separatory fun- 
nel, or carbon filtering funnel. 

The lower end or outlet of the tee tube 
eonnects with the small end of a one or 
two-bulb calcium chloride tube, commonly 
ealled a drying tube, by means of a short 
length of rubber tubing. The larger end 
of this calcium chloride tube is fitted with 
a sound cork or rubber stopper through 
which platinum wires pass. This is if acid 
is used in the burette. Alkaline solution 
may be used with iron wire electrodes. 
They should not be connected with each 
other in any way. A short length of 
rubber tubing is to be fitted over the 


By Raymond B. Wailes 


upper end of the Mohr burette and a 
pinch cock placed on the rubber tube; this 
enables it to be closed at will. A cork, 
with a short length of glass tubing thrust 
through it, can be fitted into the upper 
end and the short length of rubber tubing 
and the pinch clamp fitted to it if desired. 


CALCIUM CHLORIDE 
‘TUBE OF GAS VOLTAMETER 


AMMETER UNDER 
CALIBRATION 


Enlarged view of the calcium chloride tube, 
ampere meter to be calibrated and accessories for 
operating the voltameter. 


SETTING THE VOLTAMETER AT ZERO 


The whole apparatus is filled with 
water containing several drops of sul- 
phuric acid to make it conductive to the 
current. It will be found that with the 
upper pinch cock open, the level of the 
liquid in the burette can be raised or 
lowered by raising or lowering the funnel 
on the right-hand side of the apparatus. 
Adjust the funnel so that the acidulated 
water in the burette stands at zero, and 
then close the pinch cock. Be sure that 
when the pinch cock is closed, the level 
does not recede due to compression of the 
air above it. The funnel or leveling tube 
should, of course, be held stationary by 
means of a hook on the wall or a stand. 

The gas voltameter should be connected 
in series with a cell such as a storage 
battery, a switch, a variable resistance 
and the ammeter or other current indicat- 
ing instrument to be checked for accuracy 
or to be calibrated as shown in the figure. 

With a watch, close the switch when 
the second hand is over a second mark 
and allow the current to flow for about a 
minute. Note the reading of the am- 
meter during this “run” or test. Open 
the switch at the end of about a minute, 
or until about 15 or 20 cc. of gas have 
been evolved. The time must be accurately 
taken. 

During the “run,” hydrogen and oxygen 
gas are evolved by the decomposition of 
the acidulated water. The two gases pass 
upward through the liquid and collect in 
the top of the measuring burette with the 
air that is already there. The liquid flows 
from the burette into the funnel on the 


Variation on the gas voltameter; the weight of 
metal deposited is weighed on an accurate balance 
and this weight varies according to the ampere 
seconds also. 


right-hand side of the drawing. At the 
end of the run, the funnel is lowered until 
the level of the liquid or acidulated water 
in the measuring tube is along the same 
straight horizontal line as the liquid in 
the funnel. Holding the funnel close 
ugainst the burette so that the two levels 


can be made to coincide, read the volume 
of the gas now in the tube. If the tube 
was set exactly at zero at the start, the 
reading now read off will be the volume 
of gas in cubic centimeters (cc.) of gas 
evolved. 

To calculate the amount of current 
which passed through the circuit during 
the run, use the following formula: 

Volume of gas 
crenata .1733 times + seconds. 

The factor 0.1733 is the number of cc. 
which one ampere liberates or evolves 
when passing through acidulated water 
for one second. This is one coulomb. So, 
if the volume in the burette at the end 
of the run read 15 cc., and the time in 
which the current was flowing or the 
switch was closed was three minutes (180 


Complete reproduction of the gas voltameter 
mounted and ready for use. 


seconds), the current in amperes flowing 
through the circuit would be: 15 + (.1733 
times 180) — .48 ampere, or nearly half 
an ampere. The number of minutes have 
to be multiplied by 60 to convert them into 
seconds. If the home-made ammeter con- 
nected in the circuit during the run reads 
a certain number on its home-made scale, 
this figure or number should be lettered 
5 or .48, according to the sensitivity of 
the instrument. If an instrument reads 
wrong, it should be recalibrated. 

Another method used in ascertaining 
the current strength is by means of the 
weight voltameter. This consists of two 
metal plates such as copper immersed in 
a copper sulphate electrolyte or solution. 
When the current is passed, copper de- 
posits upon the negative plate. In order 
to find the actual current strength, the 
increase in weight of the plate is found. 
This is performed with the aid of a sensi- 
tive balance, the plate being thoroughly 
cleaned before the test or run, and care- 
fully dried after the run. The number of 
grams of copper deposited gives the cou- 
lombs. 
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The Staccatone 


VACUUM TUBE ———— 


001 MF_ VARIABLE 
/ CONDENSER | 

{ 

06 MF. FIXED 
CONDENSER 


0 ee 
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Various views of the new electrical instrument, the Staccatone. 
so-called static sounds which sometimes arouse the ire of the wireless operator. 


intensity and of good characterization. 


AS it ever occurred to you that 
the squeals and whistling noises 
which you hear in your radio set 
while trying to tune in a distant 

station may be controlled so as to produce 
pure musical tones; and that with a 
vacuum tube, a few coils and condensers 
a simple musical instrument is easily 
made, on which any song or tune can be 
played? 

The characteristic squeal rising in pitch 
from zero to a note beyond the limit of 
audibility is familiar to all of us. This 
range of frequencies runs much higher 
than can be obtained from any known 
musical instrument. If properly — con- 
trolled we have a musical instrument that 
surpasses in tonal range any other musi- 
cal instrument, and the note is exception- 
ally pure, practically free from harmonics. 
Of course, with several vacuum tubes 
harmonic chords could be played. With 
the single vacuum tube musical chimes 
and tunes can be played that are very 
pleasing to the ear when played alone or 
in connection with an orchestra. The ex- 
perimenter will find much amusement in 
one of these musical oscillators, and if he 
is careful in tuning it he will find it in 
great demand by dance hall orchestras 
where novelties are the chief attraction. 
The public always wants something new. 

The squeals heard in radio sets are 
caused by the interference of two waves 
of different frequency setting up an audi- 
ble beat-note, and squeals are difficult to 
control, as the slightest change in the 
capacity of the apparatus, such as is 
caused by moving the hand near the set, 
will change the pitch of the beat-note 
considerably. As this system would be 
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The Staccatone 


is a brand new musical instrument, 
the idea of which originated with 
Mr. H. Gernsback, Editor. The in- 
strument is nothing more nor less 
than a modified radio oscillator 
such as is used in the laboratory for 
testing purposes. 

The instrument was first used 
publicly by Mr. Gernsback last No- 
vember while broadcasting from 
WJZ. Many inquiries were received 
asking for a description of this 
weirdly sounding instrument. The 
new musical instrument, called 
Staccatone by Mr. Gernsback on ac- 
count of its staccato-like flute 
sounds, was developed by Mr. Clyde 
J. Fitch, and a full description is 
contained in the accompanying ar- 
ticle. With the Staccatone entirely 
new sounds can be produced, which 
can easily be heard several blocks 
away. The sounds of the Stacca- 
tone are pleasing to the ear and 
very clear, the notes at the same 
time being very pure. 

The Staccatone will shortly be 
used publicly by Dr. Hugo Riesen- 
feld, well-known conductor of the 
Rialto Theater, New York City, 
where it will be heard in connection 
with the whole orchestra. 

Up-to-date experimenters’ will 
have no trouble in making the Stac- 
eatone and selling it at a good profit 
_to orchestra leaders. + 
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A single vacuum tube is made to produce music, really a version of the 
is compact and produces sounds of considerable 


impractical for our purpose we shall use 
a vacuum tube connected so as to gen- 
erate low or audible frequency notes 
which sound the same as the beat-notes 
heard in radio. 

Such a circuit would require larger 
values of* capacity and inductance than 
are used in the ordinary radio circuit, 
and for this purpose a number of large 
honeycomb coils are used with fixed and 
variable condensers of comparatively 
large capacities, so that the natural fre- 
quency of the oscillating circuit will be at 
a low audible note. By employing suffi- 
cient capacity and inductance in the cir- 
cuit to give us the lowest note desired 
we can, with a number of switches cor- 
responding to the keys on a piano, cut 
inductance or capacity, or both, in and out 
of the circuit and raise the pitch to any 
value we wish, each key or switch cor- 
responding to a musical note. The tones 
are heard, of course, from a loud speaker 
connected in the plate circuit of the 
vacuum tube. 

The complete circuit is shown in Figure 
1. Those familiar with radio hook-ups 
will recognize this at once as the Hartley 
circuit. The inductance consists of six 
1,500-turn honeycomb coils, all connected 
in series and clamped together as shown 
in Figure 3. Care should be taken while 
connecting the coils so as to make certain 
that the magnetic fields of them will assist 
rather than oppose each other, or the cir- 
cuit may not oscillate. The coils will be 
properly connected if the outside lead of 
one is connected to the inside lead of the 
other, and all are placed so that the wire 
is wound in the same direction. It will be 
noted that the negative side of the (B) 
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battery is connected to one of the end 
coils, which for convenience we will call 
the first coil. The filament of the tube is 
connected to the other lead of the first 
coil, where it makes connection with the 
second. Taps are brought out and con- 
nected to the switch keys as will be de- 
scribed later. 

For the fixed condensers about 20 small 
mica condensers of .006 mfds. each will 
be required. The variable condenser may 
be of the 48-plate type. The purpose of 
the variable condenser is to adjust the 
apparatus to be in tune with other musi- 
cal instruments, as it has been found by 
experience that different tubes and differ- 
ent values of (A) and (B)_ battery 
voltages slightly change the frequency of 
the generated current. Therefore, to tune 
the Staccatone to other instruments the 
variable condenser will be found con- 
venient. 

The condensers are divided into two 
sections as shown; the exact capacities of 
each will have to be determined when tun- 
ing the oscillator. With all of the con- 
densers connected in the circuit the note 
should be the lowest desired. The switch 
keys are connected at the proper intervals 
so as to cover one octave including all 
half notes. Then by cutting out one sec- 
tion of the condensers with one of the 
left-hand switches the frequency is in- 
creased one octave; cutting out the re- 
maining fixed condensers increases the 
frequency another octave, and with the 
variable condenser the frequency can be 
increased to inaudibility. 

With the aid of the reproduced photo- 
graph and the plan view of the finished 
apparatus little difficulty should be ex- 
perienced in connecting and mounting the 
instruments. Figure 4 shows how the 


switch keys are made. Everything should 
be connected but the taps to the coils and 
the condensers. Six binding posts are pro- 
vided, for the (A) and (B) batteries and 
the loud talker. These should be con- 
nected up and the tube lighted to test 
the circuit and determine whether it oscil- 
lates. A loud howl should be heard in 


the loud talker. 


Reproduction of a photograph of the Staccatone 
as it was built in the laboratories of this paper. 
It will be seen that it is a compact instrument, 
yet it is one which will give a wonderful volume 
of sound. 


The greatest difficulty is to properly 
tune the oscillator. If a piano is available 
this will be a great help. If not, a tuning 
fork in conjunction with any musical in- 
strument will do. To begin, the lowest 
switch key, marked No. 1 in the diagram, 
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should be connected to the end of the last 
coil. Then the condensers should be added 
until the desired note is obtained, which 
for best results should be G. The variable 
condenser will aid in obtaining the correct 
frequency, and if not it may be necessary 
to tap the coil near the end rather than 
at the end turn. Then the next key should 
be connected by tapping on the coil until 
G flat is obtained. There is no way of 
determining the position of the tap—it 
must be done by the cut and try method. 
When separating the coils to make the tap, 
they should be clamped together again 
when trying the note, as the pitch will be 
different with the coils separated. The 
remaining taps are connected in the same 
manner, so as to form a complete musical 
scale of over one octave as follows: G, 
G flat, A, A flat, B, middle C, C flat, D, D 
flat, E, F, F flat, G, G flat, A, A flat. 
When so tuned any musical selection can 
be played. 

Although not necessary, the complete 
keyboard can be shifted one octave higher 
by cutting out the proper number of 
condensers. The correct number must be 
determined by trial. By adding more con- 
densers the scale can be shifted one octave 
lower. By cutting out all of the fixed 
condensers an exceptionally high squeal 
can be obtained which will rise to inaudi- 
bility as the variable condenser is de- 
creased to zero capacity. 

With a six-volt vacuum tube, such as 
the type UV-201, and a B battery volt- 
age of 90 or more, the sound will be so 
loud as to be heard for several blocks. 
Of course, a good loud talker must be 
used. But for inside use in a small room 
a dry cell tube may be used with a 45-volt 
B battery. In fact most of the instru- 
ments that are used in radio receiving sets 
may be employed in the Staccatone. 


Electric Engraving Tool 


HIS tool can be used by the maker of 
small engravings, hand-made jewelry, 
watch cases, ete., to great advantage and 
it can be constructed by anyone of me- 
chanical ability from material easily ob- 
tainable in the line of mechanical work. 
The body of the tool consists of a U- 
shaped piece of metal preferably of bronze 
or other non-magnetic material. It is de 
signed to be about three inches from top 
to bottom, the top arm three inches long 
and the bottom arm four inches long. The 
stock should be one-half inch thick by one 
inch wide. 


lnsuloted Binding Posts 
Bronze frame) 
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aratus for engraving on metal by the pro- 
ae of very rapidly succeeding blows from a 
sharp steel point. The apparatus is not so com- 
plicated as it appears, and is provided with full 
adjustments. 


Bolt a pair of good magnets to the in- 
side of the bottom arm about one inch 
from the back. One terminal should be 
wired to an insulated binding post on the 
top arm and the other terminal connected 
to a set screw in the lower arm. Set 
another insulated binding post beside the 
first and fit it with an adjustable contact 


point which can be raised or lowered by 
a screw. This should point directly over 
the outside magnet core. 

The vibrating arm is composed of a 
piece of the same non-magnetic stock 
shaped as shown in detail. A short sec- 
tion in its back should be flattened and a 
hole drilled about one inch from the end. 
Near the center of the main portion rivet 
a short length of soft iron underneath for 


XPHRIMENTERS and amateurs, 

we want your ideas. Tell us 
about that new electrical stunt you 
have meant to write up right along, 
but never got to. Perhaps you have 
a new idea, perhaps you have seen 
some new electrically arranged “do- 
funny”’—we want these ideas, all of 
them. For all such contributed artt 


cles that are accepted we will pay 
one cent a word upon publication, 
The shorter the article, and the bet- 
ter the illuatration—thether it 4s @ 
sketch or photograph—the better we 
like it. Why not get busy at oncef 
Write legibly, in ink, and on one side 


of the paper only. EDITOR. 


the armature and a spring contact above. 
Tap a small hole in the end. Mount this 
vibrating arm in a slot cut through the 
back of the (U) and pivot it through the 
hole in the flat portion by a rivet so that 
it will swing easily but without any side 
play. The contact on the spring and the 
contact-point screw should then meet. A 
small spiral spring at the opposite end 
fastened to a small lug projecting from 
the back of the (U) is then arranged to 
keep the arm up at the right tension 
against the contact screw point. 


The vibrating shaft is shown in the de- 
tail drawing and consists of a steel shaft 
threaded in the hole in the vibrating arm 
and working through a fibre non-induc- 
tive bushing or sleeve fastened in the end 
of the lower arm of the (U) by lock nuts. 
Several engraving points of hardened tool 
steel should be provided which can be 
threaded directly on the lower end of the 
shaft. This shaft must be insulated by a 
bushing or else the machine will short-cir- 
cuit and not work. 

A, handle as shown completes the tool, 
after which it should be connected to the 
source of electricity and tested out. The 
current operates this in the same manner 
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Details of the important parts of the engraving 
tool, which are not so clearly shown in the other 
general view. 


as a buzzer or electric bell. It will be 
necessary to adjust the little spiral spring 
at the back of the vibrating arm to just 
the right tension and then the armature 
will vibrate at its proper speed. This 
works the shaft up and down in its bush- 
ing and by holding the point against the 
metal its surface will be rapidly cut in 
any design desired. A low voltage should 
be used, either taken from a storage bat- 
tery or cut down from the lighting circuit 
by means of a transformer. 
Contributed by L. B, Ropsrns. 
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HE following describes a_ very 

comprehensive alarm clock, one 

which does more than alarm. The 

writer has used it for several 
months and finds it very efficient. 

In the drawing is seen an alarm clock. 
The bell was removed and a brass strip 
about one-half inch wide was secured 
around the clock to 
hold it on the wood- 
en base, which is 
nine by twelve inches ALARM WIND 
and three-quarters of 
an inch thick. The 
board was painted CUT-OUT, 
several times with 
shellac. It shouldbe ‘SW!TCH 
of good material. 

Two switches are 
used in the battery 
circuit. The cut-in 
switch is placed in 
thesrear- of -the 
clock; the handle is 
removed and a piece 
of brass is bent in a 
hook-shape one inch 
from the center of 
the hole to the inside 
of hook and the han- 
dle is replaced. 

The cut-out switch 
is placed beside the 
clock in front of the 
base. This switch is 
used to stop the bell 
from ringing and to 


\ 


cut out the relay. NESE NS: 
The relay is of SS NS 


buzzer or bell type 
with bell removed; 4 ORY CELLS 
the clapper ball is 
eut off and the stem 
is shortened as in 
the illustration. 


i SPARK ot 


Practical Electrics for March, 


1924 


The gentleman above is smoking his pipe at the 
early hour of seven; before retiring he opened the 
switch on the lamp cord near the top of the picture, 
to which an arrow points, but this turned on no cur- 
rent until the apparatus in back of the clock, to 
which another arrow points, started things moving, 
opened the valve to which an arrow points, lit the 
gas range to whose burner another arrow points, 
having incidentally rung an alarm to wake him up. 
Below will be found the layout of this interesting 
apparatus, whose capabilities are even greater than 


described. 


series with the bell circuit and the leads 
go direct from the outside of the magnets 
to binding-posts. Copper strips one-six- 
teenth inch thick, three-eighths inch wide 
and two inches long, bent upward about 
three-eighths inch so that the bell clapper 
can rise and slip from under the arm are 
provided. A_ set-serew for the contact 


110 VOLT SOCKET 
«a7 


| CROUND 


2° APART 


point of the bell is placed as shown. 

The lug is three-quarters inch in width, 
one inch long and bent to a sharp angle 
in the middle, so that the contact point 
can rest on it. 

Then a small spring is fastened to the 
buzzer armature so as to pull it over and 
lift the arm and break the 110-volt cir- 
cuit. 

The 110-volt mag- 
net speaks for itself; 
it also rests upon a 
wooden base, heavily 
shellacked and thor- 
FABRIC 4 oughly dried. 

2 FROM The magnet is 

STOVE mounted so as to pull 
as nearly straight as 
possible; a_ resist- 
tance coil is in series 
.with the magnet so 


MAGNET 


RESISTANCE 


AY 


‘that the magnet does 
not get the full po- 
tential of 110 volts. 
String is used from 
the armature to the 
spigot of the gas 
stove. 

Attachment plugs 
are used from the 
relay board to the 
magnet board with 
flexible cord. 


The spark coil can 
be of a Ford type, 
although a one-inch 
radio spark coil is 
used with better re- 
sults. 


Care should be 
taken to keep the po- 


110 VOLT MAGNET sitive wires about 
TOP VIEW OF GAS-COCK OPENER 


Diagram of wiring and connections for this apparatus, which does about everything which can 
ee ; be demanded of the convenient servant, electricity, turning on the gas in the range, lighting the burner, where they 
The magnets arein same, ringing the alarm bell, all as described in the accompanying article. 


two inches from any 
ground, except at 


are one-quarter inch 
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apart. A piece of fibre is used to hold 
the wires from the stove. 

Clamps that hold the magnet board on 
the stove feed-pipe are bent to fit the pipe 
and tapped on top with thumb screws to 
hold the board in place. 

Four dry batteries are used for the bell, 
relay, and spark coil. 

The relay can be used to cut in an elec- 
tric heater or electric stove. In that case 
the magnet is not necessary, but if a 
heater or electric stove is to be turned 
on by the relay, care should be taken that 
thé arm on the relay makes a good con- 
tact, otherwise there will be local heating 
at that point. Fuses also will have to be 


replaced according to the load to be used. 
These devices when wired as shown, give 
good results. Wind the clock, set the 
alarm as on any other alarm clock, close 
the cut-out switch and adjust the setting 
of the cut-in switch; then put the coffee 
or whatever there is ‘to be heated on 
the stove and go to bed, and rest assured 
the clock will do the rest. 

When the alarm goes off pull the cut- 
out switch, the relay will cut out the 
magnet on the 110-volt circuit and well— 
that’s all—just get dressed and coffee is 
ready. 

This outfit is useful in many ways. 

Take a small manufacturer that has 
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one motor running machinery that stops 
at 12 o’clock for lunch. Instead of having 
to watch the clock, and stop the machin- 
ery, the alarm bell can be a large one on 
the wall, the magnet on the gas-stove can 
be the starter magnet. When the bell 
starts ringing the machinery stops; of 
course the arm on the starter will swing 
to “off” position when the relay breaks 
the magnet coil circuit. In this case the 
spark coil is omitted. 

Once again, the arm on the relay that 
makes and breaks will have to make a 
good contact, and also to make and break 
on the ground side of the 110-volt line. The 
making of good contacts is most important. 


Voltmeter Multipliers 
By Frank W. Godsey, Jr. 


often finds himself in difficulties 
when measuring high voltages. .The 
usual apparatus found in the laboratory 
is not sufficient to measure voltages of 


T= radio and electrical enthusiast 
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A high resistance element to be used in con- 
nection with a voltmeter of relatively low resis- 
tance, so as to have the effect of multiplying its 
indications and making it effective for very high 
voltages. 


over 75 or 100 units, yet there are con- 
tinual instances in which an accurate volt- 
meter is needed which will measure as 
high as 500 or 1,000 volts without danger 
to apparatus. The following described 
multipliers and the simple high voltage 
voltmeter are easily and cheaply built, 
and will prove their value many times. 

The most common D. C. voltmeter reads 
from zero to 25 volts. This is suitable 
only for taking readings from low voltage 
batteries and generators. To be used for 
higher voltages, a high-resistance coil 
must be obtained. These coils are usually 
rather expensive, and are difficult to ob- 
tain except for the best known makes of 
meters. 

To make such a resistance of wire would 
involve much time in addition to the great 
amount of resistance wire necessary. Hav- 
ing encountered this difficulty, I devised 
the following plans for high-resistances 
for voltmeter work and met with fair 
success. 

A block of bakelite or hard rubber of 
about twice the lineal dimensions as in 
the illustration is secured and a thinner 
block of the same material is cut to fit on 
top of it. Both blocks are drilled about 
five-eighths inch from each end with a 
drill of a size sufficient to pass the screw 
in the base of a binding-post. The top or 
thin plate may be further drilled out so 
that the base of the binding-post rests on 
the thick block, if desired; and a hole is 
drilled and tapped in each corner of both 
blocks to fasten the top plate down by 
small serews. The heads of the screws 
holding the binding-posts are counter-sunk 
in the bottom of the block so that it will 
rest on the table in a level position. 

A strip of blotting paper or heavy cloth 


about seven-eighths inch wide is stretched 
between the two binding-posts on the base 
of the resistance block. Washers of cop- 
per-foil or brass are placed under the 
binding posts to insure good contact with 
the resistance strip, which is next thor- 
oughly impregnated with India ink (a 
carbon suspension ink), and is allowed to 
dry. It will be found to, be rather brittle 
and should be handled carefully to avoid 
eracking the deposit of carbon. 

The binding-posts are connected in series 
with the voltmeter and a known source of 
current. The deflection on the scale of 
the voltmeter should be very small for the 
maximum voltage which it was originally 
intended to carry. If the meter originally 
read from zero to 25 and a scale from 
zero to 250 is desired, the pointer should 
stop at 2.5 volts. It will in all probability 
fall short of this mark the first time. If 
so, disconnect the circuit and ink the re- 
sistance strip again, allowing the ink to 
stand in puddles on it until dry. This 
should bring the scale up very near the 
desired mark and a strip of copper-foil or 
brass may also be inserted under one of 
the binding-posts and allowed to extend 
out on the resistance, shortening it until 
the scale on the meter reads as desired. 
When the correct adjustment has been 
made, the excess copper-foil is cut off and 
the top plate is screwed down. 

In case the resistance is too small, nar- 
row strips of the impregnated cloth may be 
cut from each side until the desired value 
is obtained. In reading the scale on the 
meter just described, direct readings are 
taken and multiplied by ten. The resis- 
tance is now ready for almost unlimited 
service. However, it would be inadvisable 
to measure voltages over 250 or 300 with 
a voltmeter having a scale lower than 
zero to 50. 


View partly in vertical section of a simply con- 
structed electrostatic voltmeter of high effective- 
ness which can be used with the high resistance 
element described here. 


For voltages of 350 or above, the follow- 
ing type of voltmeter is to be recom- 
mended: Two sets of stationary plates 
are fastened to the base with the plates 
spaced about a half inch apart. To each 
set of plates, a binding-post is connected. 
These are the terminals to which the 
source of power is connected. The rotat- 
ing vane which swings between the sta- 
tionary plates and controls the pointer is 
balanced by means of a threaded weight 


on a screw fastened directly opposite the 
pointer. The hair-spring is of varying 
tension for different voltages. One taken 
out of a clock can be made to serve very 


Looking down on the electrostatic voltmeter, 
showing the general layout thereof. It will be 
seen that it passes no current, but operates by the 
electrostatic attraction of the two oppositely ex- 
cited segments. 


well. The plates and vane should be of 
aluminum, and the case, in which the in- 
strument is to be kept, should be airtight 
to secure exact readings in very damp 
weather. 

When the current is applied, the moving 
vane, which has no direct electrical con- 
nection and is preferably suspended on 
jewel bearings, is drawn in between the 
two sets of stationary plates at each end 
by the electro-static induction. The ten- 
sion of the spring is adjusted to the most 
favorable condition and a known source of 
current is applied. A mark is made on 
the extreme part of the scale reached by 
the pointer, and the distance back to the 
zero position is calibrated directly in re- 
spect to the voltage applied. A meter of 
this kind can be built which will read up 
to 200,000 volts, although a very much 
greater size is necessary for high than for 
low voltages. This type of meter has the 
same scale for A. C. as for D. C. volts. 

The resistance element here described 
may have numerous applications in ex- 
perimental work, because it can be made 
of very high value and will cost nothing. 
There are many occasions where it may 
be very useful to be able to extemporize 
a high resistance in so small a compass 
and at such short notice without having 
to look for special wire, for one can al- 
ways find a little India ink. Another 
modification where less resistance is 
needed might depend on the use of bronze 
powder suspended in gum arabic solution 
instead of the India ink. Quite an inter- 
esting line of experimentation in the way 
of the simple production of high resist- 
ances, is suggested by this interesting 
article. 
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Photo-Electric Telephony 
By Dr. Alfred Gradenwitz 


Berlin Correspondent PrAcTicaL BLECTRICS 


’ Photo-electric telephone system operating by light-rays and giving telephonic trans- 
mission and reproduction of the voice. The right-hand illustration shows the inventor re- 


ceiving a message. 


HE problem of confining the trans- 
mission of waves in radio telephony 
to one given direction and thus 

eliminating any risk of interference, has 
been made remarkably easy. The substi- 
tution of light waves for those of elec- 
tricity, with some measure of success, was 
accomplished about twenty years ago, 1.é., 
long before wireless telephony proper had 
even been dreamt of. 

Ernest Ruhmer, in the first years of this 
century, made remarkable experiments 
with an outfit comprising at the transmit- 
ting end a “speaking are,” i.e., an electric 
are undergoing fluctuations of intensity in 
accordance with the fluctuations of micro- 
phone currents; at the receiving station 
was a selenium cell, viz., an organ sensi- 
tive to variations of light and converting 
these into variable electric currents per- 
ceived in a telephone receiver. 

After being temporarily abandoned on 
account of excessive costs and insufficient 
efficiency, photo-electric telephony has 
lately been taken up again, the use of 


amplifier tubes in the receiver now secur- 
ing very much more satisfactory results 
to be obtained than with those early ex- 
periments. While the dimensions of the 
transmitting and receiving mirrors can 
thus be reduced and the range of trans- 
mission increased, the amplification of 
telephone currents, because of disturbing 
noises, could not be raised beyond an 
upper limit. Moreover, the selenium cell, 
by some sort of inertia, would work too 
slowly to insure a distinct transmission 
and reproduction of speech. 

These drawbacks have been eliminated 
by Dr. H. Thirring, Professor of physics 
at the University of Vienna, whose selen- 
ium cells, used in connection with ampli- 
fier tubes, are free from any inertia, in- 
stantaneously following any fluctuations 
of light. Moreover, while the active sur- 
face of ordinary selenium cells covers a 
few square centimeters, and accordingly, 
cannot be placed accurately in the focus of 
the transmitting mirror, that of the new 
cells is only about one square millimeter. 


Demonstration Chemical 


Rectifier 
By RayMonp B. WAILES 


CHEMICAL rectifier which will ac- 

tually and simply show the effects 
of rectification upon alternating current 
can be assembled by the electrical experi- 
menter in a short while. Although com- 
prising only a single cell, the rectification 
is extremely good; the halved or rectified 
current obtained from it may be used to 
demonstrate some simple electrolytic ex- 
periments. 

The cell is constructed from a wide 
mouthed bottle of about eight-ounce ca- 
pacity. The cork for this bottle serves to 
hold two plate electrodes, one of lead and 
one of aluminum. ‘The electrodes should 
be as long as the interior of the bottle. 
and as wide as the mouth of the bottle. 
They can be cut as shown, and the lugs 
thrust through the cork stopper through 
slits cut with a small blade of a pen 
knife. Binding posts connected to the 
lugs through holes punched through the 
same with a small nail, make the connec- 
tion of the cell into the 110-volt alternat- 
ing current circuit easy. The electrolyte 
or solution consists of sodium phosphate 


Finally, their conductivity is much higher 
than that of ordinary cells, which in turn, 
makes for greater efficiency. 

Bach of Dr. Thirring’s selenium cells 
consists of two sets of thin sheet metal 
electrodes fitting comb-fashion into one 
another and insulated from each other by 
mniea plates. This double set, constituting 
as it were a mica condenser, is ground and 
polished on edge and a circular selenium 
coating about one millimeter in diameter 
and 0.01 millimeter in thickness is ap- 
plied. 

The receiver designed by Dr. Thirring 
comprises an optical part, viz., the receiv- 
ing camera which, in its focal plane, car- 
ries the selenium cell; and an electrical 
part, viz., the amplifier and the anode and 
heating batteries as well as a pair of head 
telephones. A sheet metal funnel contain- 
ing a simple plane-convex lens eleven 
inches in diameter and twelve inches in 
focus is used as receiving camera, the 
selenium cell being so arranged at its back 
as to be readily shifted in a vertical as 
well as a horizontal direction. A small 
window and a mirror enable the beams of 
light coming from the transmitter to be 
concentrated on the selenium, where an 
inverted picture of the surrounding scen- 
ery appears. As regards amplification, a 
four-valve amplifier with adjustable ratio 
of transformation has been found best to 
answer the purpose. 


The transmitter comprises either a 
“speaking” are or an incandescent lamp 
searchlight fluctuating under the action of 
microphone currents. The type with loosely 
arranged carbon grains of fair size was 
eventually found to be the most suitable 
microphone. 

Excellent results have been obtained in 
bright weather with this outfit over dis- 
tances of three-quarter miles, a satisfac- 
tory communication being even insured 
during slight rain. The working of the 
apparatus was found to be quite reliable 
up to five miles distance, while in connec- 
tion with one particular test, part of the 
words could be understood up to 744 miles 
distance. However, these results will be 
exceeded considerably by the contemplated 
adoption of an additional amplifier (at the 
transmitting end). 


Magnetic Fields Made 


Permanent 
By Raymonp B. WAILES 


Simple apparatus for illustrating theory of an 


. electrolytic rectifier using carbon electrodes, and a 


solution whose color is affected at one or the 
other of the plates. 


A test tube half full of viscous liquid 
has finely divided iron suspended within 
it to be affected by the magnet. 
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dissolved in water, A pound of this chem- 
ical can be purchased for about twenty- 
five cents at a drug store. 

If two carbon electrodes are connected 
with the 110-volt alternating current cir- 
cuit and the carbons dipped into a solution 
of potassium iodide made by dissolving 
potassium iodide crystals in water, a dark 
brown discoloration will take place about 
each electrode, for each electrode becomes 
positive and then negative many times a 
second. The brown cloud is iodine, the 
same substance which, when dissolved in 
alcohol with a bit of potassium iodide 
crystals, makes the well known household 
tincture of iodine. 

Now if the electrolytic rectifier is con- 
nected in series with the carbon electrodes 
and the source of current, and the elec- 
trodes are immersed in a fresh solution 
of potassium iodide, the dark brown clouds 
of iodine will be seen to be coming from 
the positive electrode only, showing that 
the little rectifier has really cut the cur- 
rent in half, or converted the 110-volt A. 
C. into direct current. It is of the inter- 
mittent type. 

Another simple experiment to show that 
the current really has been transformed, 
is to connect a lamp with the 110-volt A. 
C. line and to place one of the wires over 
and parallel with the needle of a small 
compass. The needle will not be deflected. 
If the single cell rectifier is now placed 


in the circuit, the lamp will light rather 
dimly, but any one wire now held over and 
parallel with the needle of a compass will 
cause a deflection of the needle, again 
showing that direct current has been ob- 
tained from the alternating. 

Other chemical salts can be used in- 
stead of sodium phosphate. Sodium bi- 
carbonate (baking soda), ammonium phos- 
phate or bicarbonate, potassium aluminum 
sulphate or potash alum, answer the pur- 
poses of the demonstration. 

Many interesting articles clearly de- 
scribing the theory of the rectifier have 
been described in past issues of PRACTICAL 
ELECTRICS. . 


MONG the first experiments in elec- 
tricity which we remember having 
performed is the visualization of a mag- 
netic field created electricity. Iron dust, 
we may call it, obtained from the eatch- 
pan of a grindstone was perhaps sought 
as a source of the “filings,” and a magnet, 
perhaps two, taken from an old doorbell 
the source of the flux or magnetic field. 
Quite a few of us have scattered iron 
filings over blue print paper, held an elec- 
tromagnet or pair of permanent magnets 
beneath the paper, in the first case turn- 
ing on the current, and at the same time 
exposing the paper to the sun. Upon 
immersing the paper in running water a 
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picture of the magnetic field was secured. 

A test tube, or even a bottle containing 
paraffin shavings melted into the liquid 
form in which iron filings have been 
shaken, serve admirably as a means of 
permanently recording a part of the mag- 
netic flux from an electromagnet. Upon 
allowing the tube of liquid paraffin to 
cool it will harden, thus holding the iron 
filings which have been shaken up in the 
tube, in the place in which they were 
held when exposed to the field from the 
magnet. Those at the surface will be 
visible on the sides of the tube. It is best 
to sift out the iron dust which is usually 
found in the iron filings. 

A test tube half full of a thick oil 
commonly sold as Nujol, or other medici- 
nal petrolatum, has a viscosity which al- 
most enables iron filings to be suspended 
in it. The filings slowly settle to the 
bottom of the tube, but if a magnet be 
held at the side of the tube they will be 
attracted by it and remain suspended in 
the oil from one wall of the tube to the 
opposite wall. A denser field can be vis- 
ualized with this thick colorless mineral 
oil than if the magnet or magnets were | 
simply inserted in a heap of the filings, 
for the oil supports the filings and allows 
the field to arrange them in their char- 
acteristic shapes. A gap of air will not 
give any support to filings in the field of 
attraction. 


Simple Capacity Bridge 


SIMPLIFIED form of capacity 
bridge for measuring the capaci- 


A ties of condensers is described in 


the following article: 


Fig. 1. Mounting of transformer and con- 
densers with a jack switch for use on bridge. 


By studying the wiring diagram (Figure 
3) its principle of operation will be 
readily seen. The terminals (A) connect 
to a high frequency current supply, while 
the terminals marked (X) are connected 
to the condenser of which it is desired to 
measure the capacity. This arrangement 
places the coil (L,) in series with the con- 


10 
Mi 
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Fig. 2. Simple oscillator for producing current 
of sufficient frequency for operating bridge. 
Armature of a magnet is fastened to a transmitter 
button. 


denser of unknown capacity, while the coil 
(L,) is in series with a variable con- 
denser of known capacities. 

Thus, when the variable condenser is 


By A. Giolitto 


adjusted so as to have a capacity equal to 
the unknown capacity, the currents flow- 
ing through the coils (L,) and (L,) are 
equal. Each of these coils contains the 
same number of turns and the currents 
flowing through them are in opposite direc- 
tions ; then their magnetic fields neutralize 
each other, and the result is that no cur- 
rent is induced in coil (IL,): when this 
condition exists it is indicated by silence 
in the telephone receivers (P). However, 
in practice, as it is quite difficult to pro- 
duce two coils which have exactly the 
same number of turns, 2 slight sound will 
always be heard in the receivers. Conse- 
quently in operating the bridge the varia- 
ble condensers’ should be adjusted until a 
minimum sound is heard. 

As will be noted from the diagram, a 
number of fixed condensers, whose com- 
bined capacities can be varied by means 
of the parallel switch (S), are connected 
across the regular condenser (C). This 
greatly increases the range of the bridge. 
The coils (L,) and (L.) compose the pri- 
mary winding of a push-pull transformer, 
of which the coil (L,) is the secondary 
winding. These transformers are used in 
radio work, and can be obtained in any 
radio store. If desired the condensers and 
transformer may be mounted in a wooden 
box. Figure 1 shows the appearance of 
such an arrangement with a jack pro- 
vided for the telephones. 

We will now direct our attention to the 
construction of a simple oscillator for pro- 
ducing a current of sufficient frequency for 
operating the bridge. Figure 2 shows such 
an apparatus. 

It comprises a pair of electro-magnets 
(M), mounted directly behind the arma- 
ture (Ef). The armature is fastened to a 
Skinderviken or N. S. transmitter button 
(T), which is fastened to the wooden base 
as shown. : 

An induction coil (C), mounted on the 
same base, connects to the magnets and 
binding posts (B) and (A) as indicated 
by the dotted lines in the illustration. The 
electro-magnet (M) should have a resis- 
tance of at least 75 ohms. The binding 
posts (B) are connected to a six-volt bat- 
tery, and the binding posts marked (A) 


connect to the binding posts marked (A) 
on the bridge diagram, Figure 3. 

This action will be repeated as long as 
The frequeney of the 
depend 


the battery lasts. 


eurrent produced will upon the 


Diagram of bridge. Oscillator is worked with- 
out contacts by means of the telephone button. 


natural vibration frequency of the arma- 
ture. If a tuning fork having a natural 
frequency of vibration of 1,000 is used ex- 
cellent results will be obtained. 

A vacuum tube oscillator can be used. 

The primary of a second transformer 
(T,) is connected in the plate circuit. The 
output of the tube is taken from the sec- 


Ta 


f ave 


Application of a ‘vacuum tube oscillator 


Fig. 4. 
for giving the requisite frequency to the current. 


ondary of this transformer. A hard tube 
should be used in this circuit and the 
voltage of the (B) battery should be 
around 100 volts. 

In some cases it might be necessary to 
insert a (C) battery in the grid lead. 
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Photographer’s Lighting Set 


HE first problem that will be found 

in the use of electric lights to make 

portraits is the ability to get enough 

light and at the same time to keep 
from blowing a fuse out. Short exposures 
can only be obtained where a great light 
is available. The regular house circuits 
are built to carry 600 watts and can be 
pushed to carry 700 to 750 when the cur- 
rent is not on for any great length of 
time. 

With a good lens and a fast plate or 
fast film enough light can be obtained 
from 700 to 800 watts to exact an ex- 
posure of only 50 seconds maximum, and 
this extreme is only necessary when lights 


LIGHTS 


Views of duplex incandescent lamp with two 
types of reflectors for photographic uses; one re- 
flector is a simple tin pan. 


are at a great distance from the subject. 
In order to safeguard against blowing out 
a fuse and also to better control the 
lights a switchboard should be first built. 
The switchboard shown here is 18 by 24 
inches, built on a frame made of 1 inch 
by 2 inch strips. On the front surface 
area of the board proper there are three 
sockets to receive. the plugs for 
the flexible cords of the lights and 
three switches which control these 
sockets. Both the switches and 
sockets can be purchased from al- 
most any five and ten cent store. 
The back of the switchboard 
shown above contains a fuse box. 
An 18-foot wire which, when not in 
use, hangs on a hook is used to 
connect the switchboard to the reg- 
ular lighting circuit. The fuse box 
is used so that the danger of blow- 
ing out a house fuse is reduced. 
There are two receptacles on the 
board to hold extra fuses so that 
if a fuse is blown out there is 
always a new one on hand. The 
wiring of the board can be seen 
above on left. It will be noted that 
the negative and positive wires 
never come in closer proximity to 
each other than several inches, thus 
avoiding any danger of a crossed 
circuit. The wire used should be 
of the light flexible insulated variety, 
which is sold at five and ten cent stores 
for five cents a foot. About five feet of 
wire will be required to make all the 
connections in the switchboard. This 
should give the reader a good idea of 


By Godfrey F. Mayor 


Standard on which 
one of the reflectors 
is shown mounted, 
ready for studio use. 


the construction and operation of the 
switchboard. 

The reflectors may be of several differ- 
ent types, three of which will be discussed 
here. The writer had several old style 
postal card projectors which were of no 
use. The rear compartments of these 
were removed, leaving an opening through 
which the light could come. The lenses 
of the projectors were taken out and in 


Photograph of the back of the switchboard, giving a gen- 
eral idea of how the wires and fuses are disposed, and showing 
the connections to the lighting circuit. 


the opening left was placed a piece of 
white glazed cardboard. The writer also 
uses an old reading lamp, with a very 
small cone-shape reflector on it, which is 
used as a spotlight and gives wonderful 
results. 


lor those who have no old postal card 
projector the reflectors shown on the left 
hand will serve as well. The reflector on 
the stand is made of wood. The lumber 
used should be light in order that the box 
can be easily handled. The box proper 
should be from 18 to 24 inches square. A 
frame of 1 inch by 2 inch wood should 
first be made. The back of this frame is 
then covered with ceiling board, the 
smooth side being on the inside of the box. 
On the framework and facing out there 
should be a flaring frame of lumber 6 
inches wide, or a piece of beaver board 
of the same width, set at an angle of 30 
degrees. 


TO HOUSE 
CIRCUIT 


tae 


ST yo nou 


SCALE i*=3" 
WIRES -———=~ 
Front view of the switchboard with dotted lines 


indicating the wires; their inscriptions give clearly 
the course of the conductors. 


A lamp socket is placed in the center 
of the reflector and the inside of the box 
is covered with tinfoil or painted with a 
white finishing paint. As two lights are 
the best to use, a double socket should be 
purchased and this is placed in the socket 
of the reflector and the lamps are to be 
placed in this double socket. The wires 
for the current are run through 
from the rear; a length of wire of 
15 to 20 feet is suggested. The use 
of the stand, as shown, is not abso- 
lutely necessary, but such a support 
is a great aid. The stand is built 
out of metal or wood or a regular 
tripod can be used. 

The round reflector shown above 
is made out of a cheap tin pan. This 
reflector is much easier to make 
than the wooden one. The pan 
should be about 15 inches in diam- 
eter and about 4 inches deep. A 
pan of a bit larger diameter can be 
used, but the diameter should not 
be too large because of the pan be- 
ing too cumbersome. The center 
hole should be a little smaller than 
the size of the socket to be used, 
which should be one of the ceiling 
variety. In order to make it easy 
to attach this reflector to the sup- 
port a small piece of wood, an inch 
larger than the opening cut in the 
pan, is fastened on the back of the pan 
and the lamp socket inserted from the 
front. <A piece of cardboard or some suit- 
able material is placed between the metal 
pan and the socket to prevent a short 
circuit. 
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This completes the equipment any ama- 
teur would need in making portraits. As 
to the best arrangement for setting up the 
lights, it would be impossible to give any- 
‘thing definite. This must be determined 
by the photographer at the time of taking 
the picture. The writer suggests that the 
switchboard always be near the camera 


HEN you were knee-high to a 

grasshopper, you were more busy 

at work investigating than you 
are today. Sure you was. So was every- 
one. 

Remember when you busted up a dry 
cell to find the “power plant’? Wound 
your first electromagnet with bare copper 
wire. B. & S. Gauge No. 24? Stuck a 
screwdriver into a socket? Continually 
forgot the number of amperes there were 
in a volt? 

Today, of course, you continue experi- 
menting, but perhaps not with the fever 
heat of those days. 

Now fellows, a real, professional, in- 
vestigator’s laboratory ain’t complete with- 
out an earthquake alarm. Should say 
not. Why, it’s a connection with the 
world! 

Figure 1 will tell you the agonies neces- 
sary to make it. Y’ understand, when the 
voleanoes explode, it shakes the earth; 
the earth rattles your sensitive detector ; 
makes the bell ring; and all you have to 
do, is to watch the papers, to tell you 
where the volcano was. 

Now, then, you said supposin’ they was 
no voleano, did it? Might have been a 
nearby freight train or, er pardon 
me, I fear you ain’t interested in such? 

Ye ever heard tell o’ th’ North Pole? 


~—CONTACTS 


COMPASS 
NEEDLE 


BATTERY 
/ 
ELECTROMAGNET 


Apparatus for giving an alarm on sudden deflec- 
tion of the compass needle, so as to prognosticate 
a storm, provided the storm is obliging enough to 
deflect the needle. 


An everyday coffee percolator mounted on a 
home-made electric heater. 


and that the spotlight be used below the 
camera. The reason for this is because 
of the need of concentrated light in the 
front. There are times, however, when 
this is not the case, so the user of the 
equipment must judge the best position of 
the lights. The reflectors, in most cases, 
should be used on the side and it is not 


Investigation 
By Esten Moen 
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TOP VIEW OF 
EARTH QUAKE 
DETECTOR 


Miniature seismograph which rings a bell on the 
least quiver. This is an excellent scientific toy 
and is warmly commended to our readers. We 
are sure they will enjoy the vivid description of 
this and of the rest of Mr. Moen’s ingenious 
apparatus. 


Cold as th’ blazes up there, and they do 
say, all compasses point that-a-way. 

Come to think of it—one afternoon in 
winter, coupla years ago, I was lookin’ at 
my compass quite casually. And I’ll be 
horn-swoggled and dum-goozled if the 
dern dinkus wasn’t oskillatin’ back and 
forth. And soon after, we had a storm! 

Now, my dear, let’s look at Figure 2. 
See the main part—it’s a switch, detector 
and relay combined. If the North Pole 
oscillates, the compass swings and rings 
your bell—and you can bet your boots, 
you will soon have a storm. 

Now, we've studied, let’s see—vibration 
and magnetism, eh? Is there—oh yes, we 
forgot about static. The pest and dis- 


ie making the electric percolator shown, 
an ordinary coffee percolator is used, 

The heater is a little larger than the 
bottom of the percolator and one inch 
deep. Heavy sheet iron is used for the 
body and legs. The body, shaped like a 
pan, is partly filled with fire clay into 
which the heating element is pressed; 
however, the coil of fine resistance wire 
should be pushed down into the clay only 
far enough to hold it in place. 

One of the legs of special shape sup- 
ports a snap switch which controls the 
heat. Two smaller legs are placed as 
shown in the top view. The flexible cord 
enters at the back and runs along under 
the heater to the switch. The lead-in 
wires enter through a small hole in the 
bottom as shown, to which the heating 
wire is connected. As solder cannot be 
used at this point the connection should 
be carefully made. The top is made of 
a piece of sheet iron. The heating ele- 
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always necessary to use both reflectors. 
The photographer should use his own 
judgment in the use of the lamps, both as 
to number and positions. 

Finally, there is a word to be said 
about the kind of electric bulbs to use. 
The 250-watt flood light is probably the 
best of all that can be obtained. 


turber of our peace. What’ll we do now? 

Let’s see—the encyclopedia mentions 
that there’s a difference in voltage, be 
tween the clouds and the ground. So 
many volts per foot, I think. Also, that a 
rain is preceded by high voltage between 
the clouds and earth. Who can tell— 
maybe the high voltage attracts the 
clouds? Anyway, the clouds come, 

If static increases before a rain, it 
stands to reason that we can predict a 
rain! 

Benjamin Franklin showed that the 
best way to bring down static is to use 
a kite. Be warned, my dear, kites attract 
lightning. And a bolt of lightning is good- 
bye in any language! 

You know, there’s a thing we call, an 
electroscope. It detects the presence of 
static. Two very thin metal leafs, hang, 
face to face. They separate (are repelled 
from each other) when static is put into 
them. 

Figure 3 shows what I mean. The 
increased static moves the leaf sufficiently 
to touch a contact point. When this hap- 
pens, a sensitive relay circuit is closed, 
rings a bell, and you know for sure that 
rain will come! 

How do you keep the kite up all day 
—excuse me, I have a call on the other 
phone. 


(i KITE 
—— 
BATTERY 


{ 


SPRING 


ELECTROSCOPE 


ELECTROMAGNET 


BATTERY 


Modern version of Franklin’s kite experiment. 
An alarm is rung when the kite becomes charged 
with static electricity. 


Electric Percolator 


ment consists of ten feet of No. 26 heat- 
ing wire wound into a long coil and bent 
into an open square. 
Contributed by Harotp Jackson. 
A 


HEATING 
ELEMENT 


ore 
pe 
TOP VIEW 


The home-made electric heater, showing heating: 
coils and connections. 
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Simple Oscillograph 


This view shows how the oscillograph is used. 
The source of light is an electric lamp projecting 
a thin parallel beam upon the little mirror, which 
in its turn reflects it upon the paper on the cyl- 
inder carried by the phonograph. The idea is to 
simplify and put within the reach of the experi- 
menter this instrument, ordinarily considered one 


of exceeding delicacy. Bromide paper wound 
around the cylinder will answer for the reproduc- 
tion of the photographic trace. An electro magnet 
back of the mirror is excited by the alternating 


By Carter Fiske 


current. 


ANY amateur electrical experi- 
menters will be interested in 
constructing a simple oscillo- 
graph which will accomplish 

many of the things done by large expen- 
sive machines in photographing the action 
of various currents. By the use of the 
oscillograph the experimenter is enabled 
to visualize the behavior of an alternat- 
ing current under various conditions, and 
a few days of experimentation will ini- 
tiate a liberal education in alternating 
current phenomena. 

The requirements for the oscillograph 
described in this article will be found in 
every electrical laboratory, however mod- 
est. There are no elaborate or expensive 
parts. The first thing needed will be an 
old horseshoe magnet, which should have 
some strength left in it. It does not 
have to possess its original power. Aside 
from this a couple of binding posts and a 
few ounces of No. 22 single cotton-covered 
wire, a baseboard and a few bits of brass 
will be required. The base can be of any 
good quality wood and the two binding 
posts should first be mounted upon one 
end of it as Illustrated in the photograph. 

Then a little clamping piece or strap 
is made to hold the magnet permanently 
to the base. This done, everything is 
ready to construct the sensitive element. 

At this point it would be well to con- 
sult the illustration of this particular 
portion of the instrument. It will be 
seen that two thin brass supports are 
made to carry the moving element, which 
is made up of a shaft carrying a bar of 
soft iron, which may be a bit of wire, 
and a tiny mirror. The shaft is made of 
a small piece of brass wire, which should 
be carefully pointed at each end. The 
points should be sharp but not needle- 
like; a point on the order of that of a 
marking punch should be made. 

It will further be seen from the draw- 
ing that the thin brass strips, which are 
used as bearing supports, are bent at 
right angles near the ends and provided 
with two small indentations at the point 
where the bearings are located. It is 


best that these indentations be made with 
some accurately sharp-pointed instrument, 
such as a center-punch. Another small 
angle-piece is secured near one of the 
bearings and provided with a machine 
screw for adjustment purposes. It will 
be seen that tightening this machine 
screw will determine the degree of fric- 
tion on the bearing. 

The construction of the moving element 
of the oscillograph is started by attaching 
the small piece of soft iron wire at right 
angles to the shaft with the sharp-pointed 
ends previously made. Soldering will 
answer for the attaching. When this job 
is finished a small light mirror will have 
to be produced, and since it is impossible 
to purchase these, the constructor will 
have to go to the trouble of making one 
by silvering the surface of a piece of 
microscope cover glass. This is done by 
immersing the cover glass in a proper 
solution and every recipe book will give 
at least a dozen formulas. The mirror 
cannot be large, for it might be too heavy 
and offer so much inertia that the action 
of the oscillograph will be sluggish. A 
piece of mirror with an area two or three 
times greater than that of a pinhead 
would suffice, so there is no danger of the 
amateur making one which will be too 
small. The mirror is held to the shaft 
and iron wire by means of glue or shellac. 

The exciting magnet used in connection 
with the oscillograph is wound upon a 
wooden spool of the dimensions shown in 
the illustration. No. 22 single cotton- 
covered magnet wire is used, and the 
leads are brought up to the binding posts 
on the base of the instrument. The hole 
in the core of the magnet is filled with 
soft iron wire, and when the electro- 
magnet is mounted this core should reach 
to a place directly back of the soft iron 
wire carrying the mirror. The wooden 
support can be used to hold the coil in 
the proper position. Everything is now 
ready for the first experiment with the 
exception of the source of light. This 
we must arrange by mounting a small 
six-volt automobile lamp in a small box 


properly ventilated and with the front 
provided with a small hole which will 
allow a very narrow beam of light to 
escape. 

As an initial tryout, the coil of the 
oscillograph should be attached to the 
110-volt lighting circuit in series with a 
lamp, since it would not be wise to per- 
mit this heavy current to surge directly 
through the coil. When the current 
passes, the mirror will be found to vibrate 
in sympathy and synchronism with the 
alternations if adjusted properly. If it 
does not vibrate, a little experimenting 
with the bearings will bring it to a work- 
able condition. Perhaps a drop of some 
very light oil, such as watchmaker’s oil, 
on the bearing points will prepare it for 
operation. If the mirror swings too far 
its movement can be dampened a little by 
carefully adjusting the bearings with the 
aid of a machine screw. It must be 
understood that the average alternating 
current makes 120 reversals a second and 
the mirror must be tuned up to the 
proper point before it can reach this 
speed. However, with a little practice it 
will be found very easy to set the mirror 
so as to respond perfectly. The movement 
of the mirror must ‘not be too sluggish, 
and if allowed to swing too far it will 
be sluggish. 

If we darken the room and allow the 
light beam from the little lamp to fall 
upon the mirror at an angle and be re- 
flected upon a piece of white paper at a 
proper distance, we shall notice the spot 
broaden as the beam vibrates, when an 
alternating current is sent through the 
magnet coils. If the mirror is adjusted 
properly the vibrating beam will be in 
perfect synchronism with the alterna- 
tions of the current. If we move the 
paper at the same time and at a uniform 
speed the light beam would inscribe a 
sinuous line similar to that shown. 

It is evident that a permanent record 
of the movement of this light beam could 
be made if the beam was allowed to fall 
upon a strip of sensitive photographic 
paper in regular motion. This can be 
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done by the aid of a phonograph and a 
tin can with the paper arranged upon it 
as illustrated. A hole is punched in the 
bottom of the can to enable it to sit flatly 
on the phonograph turn-table with the 
center pin protruding through the hole, 
The entire apparatus is set up ready 
for use and the beam of the oscillograph 
is projected so that it will strike the 
revolving paper. During this prelimi- 
nary test, however, the paper need not 
be attached to the revolving support, since 
it would be uselessly exposed. After the 
focusing is finished, the room is darkened 
and the sensitive paper put in place. Be- 
tween the oscillograph and the paper 
there is placed a piece of cardboard, 
which will act as a shutter. The current 
is then permitted to enter the oscillograph 
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models, and we thought it of 

such importance that we are 
doubling the customary amount of our 
prizes by offering $200 in prizes instead 
of $100. This contest bids fair to be 
one of the most important in recent 
years in the United States and} the win- 
ners will come in for their share of news- 
paper and magazine publicity throughout 
the country. : 

The idea, in short, is to ask our read- 
ers to build miniature models of existing 
electrical appliances. The thing is sim- 
ple enough, the only difficult part being 
that the model must be small. By small 
we mean real small. Take, for instance, 
the motor which we show on this page. 
As will be noticed, it is only 19/64ths of 
an inch long and weighs only 5.5 grains. 
Of course, only a jeweler could make 
such a small piece of work, although 
there may be a few mechanics skillful 
enough to duplicate the model. We shall 
not be quite so severe with our contest- 
ants, and so long as the models are kept 
down to % inch or less there is a good 
chance of winning a prize. The % inch 
dimension would be the model’s greatest 
dimension. If any of the models sub- 
mitted are smaller than this, so much 
the better, as they will have a more 
favorable chance for a prize. 

Although we show a miniature motor 
on this page there is no reason why our 
readers cannot submit other motors of 
their own design. The designs must and 
ean only be of an electric appliance or 
apparatus actually in use today. A list 
of suggestions might include the follow- 
ing: Electric motor, dynamo, generator, 
motor generator, telephone receiver, 
transmitter, complete working model of 
a modern desk telephone, a trolley car, 
an electric locomotive, electric truck, 
storage battery, switches, telegraph keys, 
telegraph instruments, heating appli- 
ances, radio instruments, etc., ete. 

The contest, in other words, aims to 
reproduce a miniature working model of 
some existing electrical device. It must 
not only be a model, but the model must 
work. In other words, should you make 
a miniature telephone receiver that is 
about %4 inch long or less it must actu- 
ally work. The same holds true of all 
other entries that are submitted. There 
are hundreds of electrical appliances, ap- 
paratus and instruments of which minia- 
ture working models can be made, and It 
is up to you to choose the best article 
that appeals to you. It goes without 
saying that the workmanship of the sub- 
mitted model must be good. The judges 
will consider workmanship and the care 
in the construction. 


ERE is a brand new contest for 
| the best miniature working 
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and the paper is set in motion. The 
shutter is lifted for an instant and re- 
placed after the paper has made one 


Reproduction of a photograph of the simple 
oscillograph, showing the proportions and general 
layout. It can be made large or small as desired. 


AAA 0 


$2 O Miniature Model 


LAST CALL 


The Smallest Electric Motor 


A motor recently completed by Ivan T. Ned- 
land, a jeweler of North Dakota, weighs only 
5.5 grains and is said to be the smallest motor 
in the world. Its commutator, which measures 
0.045 inch in diameter, is made up of four 
gold segments insulated from each other with 
mica. No glue or cement was used in its con- 
struction. The shaft on which the commutator 
is mounted is made of steel and is 0.009 inch 
in diameter. Fiber insulation is used between 
the commutator and the shaft. The tiny arma- 
ture, 0.09 inch in diameter, has four pole 
pieces and is wound with No. 40 silk-covered 
copper wire. The weight of the revolving part 
is 1.25 grains. Between the armature and the 
yoke two field coils are provided. The silver 
brushes measure 0.012 inch in diameter and 
are held against the commutator by springs 
0.004 inch in diameter. In over-all dimensions 
the motor measures 19/64ths inch long and 
11/64ths inch high. All visible parts are fin- 
ished in Roman gold. When connected to a 
small flashlight battery the motor runs at a 
very high speed. 


The models submitted will in all cases 
remain the property of the builder. The 
judges will merely examine them for 
workmanship and satisfy themselves 
that the models will actually work, the 
Same as their big brothers. Naturally 


$200 IN PRIZES 


$75 in gold 
50 in gold 
20 in gold 
Nourth? Prize.c-. pss: 20 in gold 


Pifth sPrize,e) es 10 in gold 
Sixth Prize 10 in gold 


Kighth Prize 
Ninth Prize 5 in gold 


there will be a good deal of work in- 
volved in making them, and for that rea- 
son they should be sent by registered 
mail to be certain that they arrive 
safely. The models will be returned to 
the contestants after the close of the 
contest at our own expense. Each entry 
should be accompanied by a description 
and, if possible, a working drawing of 
the model, giving all dimensions and 
other information. Also a photograph of 
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complete revolution. The photographic 
record can then be developed in the ordi- 
nary manner. 

Innumerable experiments will suggest 
themselves to the ingenious builder of this 
device. For instance, a chemical rectifier 
can be constructed and connected in series 
with the oscillograph. The unilateral 
conductivity exhibited by the rectifier 
will be indicated on the photographic 
record left by the light beam. An ordi- 
nary vacuum tube can be so arranged, 
using only two elements, that it will act 
as a rectifier, and approximately the same 
effect will be had. The smoothing-out 
effect of large inductances can also be 
noticed in the records of the oscillograph 
as well as the distorting effect of heavy 
capacities. 
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Contest! 


the contestant is desired. Manuscripts 3 
entered in this contest cannot be re- 2 
turned. We reserve the right to publish z 
all worthy photographs and descriptions 
of models that do not win a prize by 
paying our regular space rates for such 
material. = 

In publishing the articles all rights re-- = 
vert to the publishers, except ownership 2 
of the models themselves, which, as 
stated above, will be returned to their 
constructors. Write clearly, use only 
one side of the paper when writing, 
using ink or typewriter and double spac- 
ing. Manuscripts written in pencil will 
not be accepted. 

Contestants can enter more than one 
model in this contest, which is freely 
open to everyone except manufacturers 
already manufacturing models. Please 
observe the following rules: = 

1. Miniature models entered in this 3 
contest must not measure more than % 3 
inch in any dimension. The smaller the = 
model, the better the chance to win a 
prize. 

2. The miniature model must be in 2 
perfect electric working condition. No = 
dummy models can be entered in this 
contest, = 

8. Wherever possible, the miniature 
model should use the same materials as = 
the standard makes now use. For in- 
stance, if a telephone receiver is dupli- = 
cated, it must have a steel magnet, cop- 3 
per insulated wire must be used on the = 
solenoid spool, housing must be of hard 
rubber or composition. There are some = 
exceptions to this rule. For instance, 
where molded composition or porcelain 
is used, the designer may choose other 
insulating materials such as_bakelite, 
hard rubber, hard wood, and the like. 

4. To guard models against burning 
out due to excessive current, models 
should be tagged, giving the maximum 
current or voltage that the models will 
safely stand. If radio miniature models, 
such as detectors, vacuum tubes, ete., are 
submitted, these must, of course, not 
only work electrically, but must actually 
work in the radio circuit for which they 
are intended. 

5. All models must be sent com- 
pletely assembled. The judges cannot 
take it upon themselves to assemble 
models, 

All prizes will be paid upon publica- 
tion. This contest will close at noon, 
March 15, 1924, at which time all entries 
will have to be received by us In order 
to qualify. Should two contestants sub- 
mit the same prize-winning idea, the 
same prizes will then be paid to both. 
Address all communications, packages, 
ete., to Hditor, Miniature Model Contest, 
c/o this publication. 
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Awards in the $50 Special Prize Contest 


For Junior Electricians and Electrical Experimenters 


First Prize, $25. 
Elmer L. Berg, 


68 Summer St., 
Plymouth, Mass. 


Second Prize, $15. 


Russell A. Pickens, Jr., 
117 Common St., 
Watertown, Mass. 


Third Prize, $10. 


James Newby, 
111 W. 28th St., 
Indianapolis, Ind. 


Honorable Mention. 


Robert Rollins, 
3561 Lincoln Ave., 
Oakland, Calif. 


First Prize 


Insulator Lamp 
By EtmMer L. BrEgeG 


HE illustration shows a table lamp, 
made out of a 22,000-volt insulator. 
It is constructed as follows: 

Get any discarded high tension in- 
sulator, preferably of the “Victor” type, 
as it has good lines, and drill a %-inch 
hole through the top center of porcelain ; 
then assemble a pull chain socket, with 
a canopy, by means of a % inch to 4 
inch hickey. 

Cut a length of 14-inch rod long enough 
to go through the insulator, and through 
a base of maple or other wood. The rod 
should be threaded to take a nut. The 
lamp cord is connected into the socket 
and is drawn through the same hole with 
the rod. The base has a hole bored hori- 
zontally to take a regular 14-inch socket 
bushing to finish the appearance. The 
base can be stained to harmonize with\ the 
insulator. Any paper or parchment shade 
which the socket will take can be used 
as the top of the lamp. 


Second Prize 


Automatic Electric Scales 
By RussELL A, PICKENS 


HE scales consist essentially of a base 

containing the batteries, a beam with 
two pans, one the funnel-shaped pan with 
a trap door, balanced on a fulcrum, two 
coils with a sliding core and platinum 
contact points to give contact at the 
proper time. 

The automatic electric scales described 
below are especially adapted to measuring 
sugar, grain or other finely divided sub- 
stances, by weight. The user fills the 
funnel-shaped container on the left with 
an excess weight of the article, while on 
the right he puts the desired weight. The 
seales in overbalancing make electric con- 
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Scales which automatically weigh pulverulent 
material, such as sugar or flour, capable of quite 
accurate adjustment and of great rapidity of action. 


tact with the points and in this way one 
of the solenoids, by means of a sliding 
core, opens a sort of trap door at the bot- 
tom of the funnel-shaped container. 
Sugar is put in the pan (A), in excess, 
and the pan drops down thereby bringing 
the points (p) together. This completes 
the electric circuit which sends a current 
through solenoid (s). This draws the 
core (f) toward it thereby opening the 
trap door (e) which lets the sugar run 
out. The sugar continues to run out un- 
til its weight is a little bit less than that 
of the weight (W) and then the beam 
(B) moves up, breaking the contact at 
point (p) and making it at point (P). 


First prize winner, a beautiful standard lamp, 
using a high potential insulator for its body. 


$50 IN PRIZES 


A special prize contest for Junior 
Electricians and Electrical Experi- 
menters will be held each month. 
There will be three monthly prizes 
as follows: 

First Prize $25.00 in gold 
Second Prize $15.00 in gold 
Third Prize $10.00 in gold 


Total $50.00 in gold 


This department desires particu- 
larly to publish new and original 
ideas on how to make things elec- 
trical, new electrical wrinkles and 
ideas that are of benefit to the user 
of electricity, be he a householder, 
business man, or in a factory. 

There are dozens of valuable lit- 
tle stunts and ideas that we young 
men run across every month, and 
we mean to publish these for the 
benefit of all. electrical experimen- 
ters. 

If in any way possible, a clear 
photograph, should be sent with the 
idea; but if that is not possible, a 
good sketch will do. 

This prize contest is open to 
everyone. All prizes will be paid 
upon publication. If two contes- 
tants submit the same idea, both 
will receive the same prize. 

Address Editor, Electrical Wrin- 
kle Contest, in care of this publi- 
cation. Contest closes on the 15th 
of each month of issue. 


This completes another electric circuit 
which sends a current through the sole- 
noid (S) which draws the core (f) to- 
ward it. This closes the trap door (e) 


shutting off the flow of sugar. This leaves 
the weight of the sugar slightly less than 
that of the weight (W), but can be offset 
by adjusting the scales to take care of 
this or by adding just enough sugar to 
balance. 

These scales would be a boon to the 
small store which weighs out sugar to put 
up in small lots, or on a large scale to 
the wholesaler who puts it up in larger 
quantities. 


Third Prize 


Thawing a Water Pipe by 
Electricity 


By JAMES NEWBY 


OMETIMES a frozen water-pipe is to 

be thawed out in a place where no 
primary connection or transformer is 
available, or where it would be more ex- 
pense and trouble to set up the trans- 
former equipment than the single thaw- 
ing job is worth. 

In such cases the method to be de 
scribed would be very useful, although a 
little more time is required than by the 
usual scheme. In thawing several 34-inch 
service pipes in the winter I used the 
contents of the pipes themselves as con- 
ductors or water rheostats, making the 
exposed end of a No. 8 weather-proof 
insulated wire act as one of the elec- 
trodes; as shown in Figure 1, several 
rings of insulation were cut from the 
wire to expose the copper surface, while 
a rubber tip was attached to its end, serv- 
ing to keep the metal from contact with 
the pipe which was connected to the 
other side of the line. 

Through the water path thus afforded 
110 volts forced a current of from 15 
amperes to 20 amperes, delivering 1.5 kilo- 
watts to 2.0 kilowatts near the face of the 
ice plug. In one instance, 16 feet of ice 
in a %4-inch pipe were thawed out in 
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_Simplified method of thawing out a frozen ser- 
vice pipe, attacking it from the cellar of the 
residence, so as to avoid excavation. 


four and one-half hours, a boy being left 
in charge to feed the wire as the ice 
front retreated. The circuit was pro- 
tected by a 20-ampere fuse, so that no 
damage could result from an accidental 
short-circuit. This length of pipe which 
was frozen, was, of course, exceptional 
and was due to several days’ delay in 
calling for assistance. 

As the water-rheostat method thaws at 
the rate of three or four feet an hour, 
only a short time is required to clear the 
usual foot or so of frozen plug. This 
scheme is applicable, of course, only to 
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straight lines, but as most service pipes 
are straight, the method will generally be 
found effective. The natural slope of the 
pipe toward the street drains the water 
toward the point where the heat is pro- 
duced. If the pipe is quite level, a ver- 
tical elbow may be attached at the cellar 
end. In any case the street valve should 
be kept ready to be turned off the instant 
the ice plug melts and the water comes 
with a rush. 

One man can set up the simple ap- 
paratus needed to thaw pipes by this 
method. The expense of a line gang, a 
transformer wagon and a team and the 
usual electrical apparatus are all avoided, 
and the trouble and danger of making 
primary connections are eliminated. To 
thaw a 16-foot ice plug above mentioned, 
eight kilowatt-hours to ten kilowatt-hours 
were required, costing about one dollar for 
energy, in addition to which was charged 
the time of one man. The essential point 
is that there must be some water in con- 
tact with the face of the ice, to be heated 
by the current. 


Honorable Mention 
Oven Light 


By Rogsert ROLLINS 


HE mother of an electrical experi- 

menter bug is a long suffering one. 
She finds her spools, boxes, tins, hairpins, 
and goodness knows what else “borrowed” 
in the name of science. Her life is a 
troubled one. She trips over wires laid 
temporarily through the house, gets 


shocks from the door-knobs, and pays the 
running expenses of electric furnaces and 
such “current-eaters.” She sadly sees her 
garden ruined when electro-culture of 
plants is confused with electrocution. She 
waits calmly in the dark until a fuse is 
repaired after some unsuccessful experi- 
ment, and many other instances prove her 
a real martyr to science. 


False top ef ovens 


One connection 


FIG 1 


I. Grounded on 
body Of stove 


FIG 3 


hey = 


Simplified arrangement for lighting interior of 
an oven, so that baking operations can be watched 
by the housekeeper. 


Here, by what I propose, she loses a 
clothespin, but willingly. An illuminated 
oven is the dream of all good cooks, and 
a measure of safety for those that she 
cooks for. Even the oven with glass 
door is so dark inside that guessing is 
too frequent, and now the experimenting 
son comes to the aid of the cook. 

The lamp employed should be a small 
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one, I used a flashlight globe with one 
dry cell. Though a larger one may be 


used, and a transformer substituted for 
the cell, it may occupy too much room 
and the small one gives sufficient light. 
This lamp has been in daily use for nearly 
five months and the heat of the oven 
seems to have no effect on it. It has been 
cleaned of grease several times, but that 
is of little importance. 

A strip of copper, bent as shown and 
fastened to the false or inside top of the 
oven holds the lamp. Two small holes 
were bored in the false top and wood 
serews of larger dimensions easily held 
in the soft metal. A bit of asbestos was 
used as an insulator. A small piece of 
porcelain or glass will serve as well. A 
bare end of wire was rolled into a small 
wad and put between the tip of the plug 
and the insulator. This is held firmly 
when the lamp is screwed in and the con- 
tact is complete. 

The switch enables one to light the 
lamp when the hands are busy by press- 
ing one foot against a prong of the 
clothespin, the pin being bound to one 
leg of the stove. A screw is set in one 
prong projecting partly through a hole 
in the other prong. When the prong is 
pressed in, the screw touches the cleaned 
surface of the leg of the stove, the metal 
of which forms a part of the cireuit, and 
the lamp lights. When the foot is re 
moved, the lamp goes out and no current 
is wasted. The pin should be fastened so 
that one foot may be conveniently held 
against it while standing in front of the 
oven. 


Awards in Odd Electrical Experience Contest 


First Prize, $20. 


Emery Abrahamson, 
514 Jefferson St., 
Oconomowoc, Wis. 


Second Prize, $10. 
Clarence H. Mason, 


Third Prize, $5. 

E. C. Meilloret, 

9715 97th Ave., 
Woodhaven, N. Y. 


Fourth Prize, $2.50. 

James McDonald, 

3713 Delmar Blvd., 
St. Louis, Mo. 


5872 Etzel Ave., 
St. Louis, Mo. 


First Prize 
Clean Cut From the Sky 


By EMrery ABRAHAMSON 


NE summer day about fifteen years 

ago my mother was sitting on the 
porch with my brother on her arm. The 
sky was overhung by a pale yellow light, 
causing a dreary, gloomy atmosphere, 
which made the air seem oppressive. The 
sun had just gone to rest. The lower 
horizon was overcast by a lowering mass 
of dark, angry-looking clouds. A storm 
hung just on the horizon. The pale light 
‘soon began to wane and darkness came 
rapidly advancing out of the west. It was 
a pretty yet terrible scene. My recollec- 


tion now is that the storm seemed to wait 
for darkness to approach so as to hide its 


‘Curious instance of electric discharge, where a 
person’s head was enveloped by a sort of St. 
Elmo’s fire. 


The sound of thunder soon reached us. 
Lightning flashed rapidly back and forth 
between the threatening clouds. It was a 
wonderful display of the power above in 
the air. My mother began to worry lest 
the storm should become so severe as to 
force her to retire indoors, as she was 
wearing glasses. My father assured her 
that the storms always looked worse than 
they were and that the storms that sum- 
mer had never been very severe, although 
some had threatened to be so. 

My mother, thus reassured, remained 
out of doors to watch the storm approach. 
It came on rapidly, with promise of not 
staying long, but with the prospect of be- 
ing severe while it lasted. The thunder 
became louder and of a more menacing 
tone. At last the tempest hit us with a 
strong wind bowing the trees almost to 
the point of breaking. The noise was 
beautiful yet terrible. The storm soon 
passed by and the danger seemed over 
for the time being. 

We had crowed too soon, however. The 
sky was suddenly lighted by a flash of 
lightning so fierce as to make the other 
flashes seem insignificant. A sudden still- 
ness seemed to hang on with a dangerous 
aspect for our safety. The air seemed 
full of apprehension and doubt. What 
was going to happen next? A sudden re- 
port and the air was full of fire, and my 
mother’s head was suddenly enveloped in 
a halo of burnished light. The noise ceased 
almost as soon as it commenced. My 
father, startled out of his wits, sprang up 
from his chair just in time to catch my 
mother as she fell forward. My baby 
brother fell out of her nerveless grasp 
down upon the porch floor. 

My mother soon revived and found that 
the flash had cut her glasses just where 


the lenses are held by the frame. The 
cut could not have been cleaner if it had 
been done by a professional cutter of 
metals. The experience had no ill effects 
on my mother, but my brother had rheu- 
matism as a result of the fall, and for six 
weeks could not be handled even for dress- 
ing. After this time elapsed he recovered 
completely. 


Second Prize 


The Perpetrator a Victim 
By CLARENCE H, Mason 
S a boy at Vernon, Texas, there were 
no stock laws, and many times we 
were forced in the summer to take our 
cows and horses to the town square to 
water them. As was usual in those days, 


the water had to be pumped by hand, and 


Giving an electric shock to a thirsty farmer. A 
shock to the experimenter followed, but not an 
electrical one. 
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each pump had a tin cup tied by a string 
for the convenience of thirsty humans. 

The writer and several of his boy 
friends secured a hand bell-ringing gener- 
ator from one of the early telephone boxes 
and by turning it rapidly could give quite 
a shock with it. We placed a tin tub ona 
dry box and wet the ground around it to 
make a good ground, and then attached a 
copper wire to the tub of water. When a 
cow or horse got to drinking we would 
quickly connect the tub to the generator, 
which was being operated. The shock, go- 
ing through water and animal, would so 
surprise and shock the animal that many 
times they would fall to their knees and 
then scamper away in fright. 

This seemed very funny to us boys until 
we grew bolder and looked for other 
worlds to conquer by attaching the wire 
to the tin cup at the pump and tried the 
stunt on a farmer. The shock he got gave 
us a shock, and the thrashing we received 
is still remembered vividly by the writer. 
After this we always maintained ‘Some 
people just cannot take a joke.” 


Fourth Prize 
Fatal Shock 


By JAMES McDonaLp 
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Fatal shock received while a dangerous wire was 
being cut with an axe. One end of the wire 
touched the person’s wrist with deadly results. 


NE day I was walking in the street 

just after a heavy rain and a high 
wind that had lasted about an hour. A 
high-tension wire had become loosened 
froin an insulator on one of the poles and 
the wire had fallen almost on the side- 
walk. 


LECTRIC horns while of the simplest 

possible construction, offer a larger 
variety of sounds than any other type of 
horn. They consist of a magnetic dia- 
phragm and an electro-magnet operated by 
an alternating current. The alternating 
current is essential for the horn’s opera- 
tion as the vibrations of the diaphragm 
are due to the pulsations of the current 
which create a magnetic core of varying 
intensity, attracting the diaphragm with 
varying force. 

The construction of these horns is ob- 
vious from the diagrams. Any can and 
any electro-magnet may be used with suc- 
cess. The horn may be a five-gallon oil 
can with a small magnet from a door-bell, 
or it may be a very small can with a 
large magnet. The current may be any- 
thing that the winding will stand. Those 
are the only conditions; now build your 
horns. 

Every can will have a distinctive range 
of sounds, hence it is difficult to build 
two that sound exactly alike. The noise 
produced has as its factors—the strength 


A young man living near where this 
wire was lying observed the danger and 
decided to pull it away from the walk. 
He went into the house and got an axe, 
wrapped an old coat around the handle 
and went out to the place. With one 
swing of the axe he had the wire cut. 


$37.50 IN PRIZES 


We take pleasure in offering a 
series of prizes for letters giving 
odd and unusual electrical experi- 
ences. 

First Prize 
Second Prize 
Third Prize 
Fourth Prize 


Nearly every one of us has had 
an odd or unusual experience in 
electricity, sometimes humorous, 
sometimes pathetic, sometimes puz- 
zling, and it would appear that our 
readers should let us have some of 
their personal experiences for the 
benefit of all. 

The more unusual the experience, 
the more chance you have. 

Illustrations are not necessary, 
but the letter should be either type- 
written or written in ink. No pen- 
ciled matter can be considered. 
Contest closes on the 15th of month 
of issue. 

If two contestants should send in 
the same winning experience, both 
will receive the same prize. In the 
event of two or more persons send- 
ing in the same as best, second 
best, etc., each tying contestant 
will receive the prize tied for. 

Prize winning letters will be 
judged as follows: The first prize 
will be awarded for the letter giv- 
ing the oddest or most unusual ex- 
perience. The second prize to the 
one considered next best, and so on. 

Communications to this depart- 
ment should be addressed Editor, 
Odd Electrical Experiences, care 
PRACTICAL E\LECTRICS, 538 Park 
Place, New York City, N. Y. 


But one end of the wire coiled up and 
wrapped around his wrist, which was bare 
for the space of about an inch. His 
mother was standing on the porch watch- 
ing him as he went out to clear the side- 
walk of the wire which threatened the life 
of anyone who happened to touch it, little 
realizing what would happen to himself. 


Electric Horns 


Simple electric horn made from a tomato or oil 
can and an extemporized electro-magnet which 
wales loud though possibly not agreeable 
sounds. 
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The man was instantly killed by the 
high voltage. The wire seemed to pick 
out the inch of unprotected surface on 
his arm. 


Third Prize 


Sawing Through a Three-Wire 
Moulding 


By E. C. MEILLoRet 


SoMe years ago when walking up Ful- 
ton street I came in front of a store 
which was being remodeled, having the 
entire front removed and a new floor laid. 
There was a heavy three-wire moulding 
coming up from the cellar to the floor 
above. Of course the proper thing to do 
was to notch the board around the mould- 
ing, but the carpenter evidently was not 
an electrical engineer, and he laid his floor 
board against the moulding and before I 
had time to call to him had his saw 
through the moulding. 

I do not know what happened down at 
the meter, but I do know that between the 
flash and the report which came so un- 
expectedly that carpenter became tempo- 
rarily insane; like a streak of lightning 
he was out in the street, shouting at the 
top of his voice everything he could think 


Effect of cutting a three-wire moulding while 
wires were carrying current. It, was bad for the 
saw. 


of—“Fire,” “Police,” “Murder,” “Thieves,” 
“Help,” ete. 

The fire was put out with the help of 
the extinguisher from the store next door, 
but the saw looked like a slice of water- 
melon after being in a darky’s hands a 
while. ’ 


of the current, the size of the can, and of 
the magnet, and the distance between the 
core end and the bottom of the can. I 
suppose the frequency of the current de 
termines the pitch of the sound, but I only 
had at my disposal the ordinary sixty- 
eycle house current. By varying these 
factors, any sound may be produced from 
a low, indistinct hum to a deafening roar 
er screech. In general, the larger the can 
or the diameter of the bottom, the lower 
will be the pitch of the sounds produced. 

The other diagram shows a horn of iden- 
tical construction, and is introduced mere- 
ly to show the simplicity of this home- 
made device, the magnet in this case be 
ing an iron nail wound with insulated 
wire. The current, in all cases, was ob- 
tained from a toy transformer. Such 
variations as mounting the magnet inside 
the can, of mounting the can vertically 
with the magnet in the base, or of using 
a diaphragm other than the bottom of & 
can, will readily suggest themselves to the 
genuine experimenter. 

Contributed by Rosert ROLLINS. 
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Watch Hair Spring Relay 


A SENSITIVE relay is a very useful 
device and should be included in the 
equipment of every experimenter, but the 
high cost and difficulty of construction are 
the drawbacks. A variety of interesting 
experiments can be performed with the 
aid of such an instrument. 


Hoirspring 
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Ingenious relay utilizing the hair-spring of a 
watch as armature of a magnet, giving an 
exceedingly sensitive instrument adapted for slight 
currents. 


The relay described in this article is 
remarkably sensitive and will pass suffi- 
cient current for most purposes. When 
perfectly adjusted it will respond to cur- 
rent so weak that a 75-ohm receiver will 
barely sound. 

The illustration shows clearly how the 
relay is constructed. Most of the parts 
can be found about the house and but a 
few minutes are required to assemble it. 
The important parts are the hair spring 
from a watch and a good magnet with a 
soft iron core. The iatter can be made by 
winding a small iron bolt with small in- 
sulated wire about No. 22 or smaller, 

Fasten the magnet horizontally on a 
wood base and lead wires from it to bind- 
ing posts. Bend a piece of brass strip 2 
inches by % inch into a “U” shape and 
screw to the wood base so that one leg 
of the “U” is touching, or is just under 
the lower edge of the end of the iron 
core, which should project slightly from 
the coil of wire. Through two holes in 
the “U” strip insert a small bolt with a 
nut as shown in the picture; this is the 
adjusting device. 

Solder the hair spring to the leg of the 
“0” strip next to the magnet. A wire is 
soldered to the iron magnet core and an- 
other wire is soldered to the “U” strip. 
These wires go to the two binding posts 
of the relay circuit. To adjust the relay 
turn the nut on the bolt, which will cause 
the two legs of the “U” strip to approach 
or separate, which action makes the hair 
spring approach and recede from the end 
of the iron core. In this way the sensi- 
tivity of the relay is adjusted and varied. 
The relay connections are the same as in 
any other relay. 

Contributed by H. P. Cray. 


Telephone Coil for Signaling 
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Telephone cireuit, utilizing a Ford vibrator, so 
as to send signals without using a bell. 


Junior Ele 


HIS telephone and circuit will give 

efficient service over very ‘“weak” 
lines or lines poorly insulated, more prop- 
erly speaking. As much battery should be 
used as the transmitter will permit; a 
Ford vibrator adapted for a 250-ohm coil 
is mounted in front of the coil, and all 
signals will come into the receiver. 

The writer has used 22 telephones on a 
barb wire fence and obtained fairly good 
service several miles apart. No bells or 
buzzers are required, the coil and receiver 
do everything. 

Contributed by CHARLES CLIVER. 


Magnetic Rectifier 


| Decreases and constructional de- 
tails of a magnetic rectifier as made 
by myself are given herewith. 


Interesting Articles to Appear 
in April Practical Electrics 


Detecting Icebergs at Sea 


Hot Wire Ammeter 
By Harry R. Lubeke 


Odd Telephones 
By Clyde J. Fitch 


Investigation—II 
By Esten Moen 


Giant Insulator 
Demountable Storage Battery 


Building a Radiomicrometer 
By Dr. Russell G. Harris 


Electro-Magnetic Induction 
By Harold Jackson 


Analogies and Others 
T. O’Conor Sloane, Ph.D. 


In charging storage batteries from an 
C. source, a rectifier is necessary. 
There are several types on the market, but 
they are all comparatively high priced. 
By means of a Ford spark coil and a 
permanent magnet I have constructed a 
magnetic rectifier which works very well. 
The diagram shows how it is done. 

No changes in the spark coil are neces- 
sary. The permanent magnet is placed 
so that one of its poles is just opposite 
the core of the coil but not too close to 
the vibration, (R,) is a resistance of such 
value as to allow about one ampere to 
flow through the coil primary. (R,) 
should be of such value as to give not 
over 2 amperes in the D. C. circuit. 

(R,) may be a 100-watt lamp and 
(R,) may be a small hot plate or flat 
iron. Continued use will not harm these, 
as they are not heated much. The amount 
of current can be controlled by (R;). 
However, too great a current intensity will 
ruin the vibrator points in a short time. 

The current flowing through the coil 
primary magnetizes the core with the 
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poles reversing with the current. This 
tends to make the vibrating armature 
vibrate in synchronism with the fre 
quency of the current. The vibrations are 
not strong enough to operate the contacts. 
If a permanent magnet is placed so that 
one of its poles is in the field of the coil 


Magnetic rectifier in which the action of the 
armature is intensified by polarization from one 
pole of a permanent magnet facing the electro- 
magnet. 


core it ,will strengthen the vibrations 
greatly by successively repelling and at- 
tracting the armature, depending on 
whether the core of the coil and the 
magnet have like or unlike faeing poles. 
A step-down transformer giving poten- 
tial about 8 or 10 volts could be used. This 
would eliminate a great part of the re- 
sistances. It should be noted that the 
secondary of the spark coil is not in use. 
Contributed by GrorcrE R. OFELT. 


Electrically Controlled Camera 


AVE you ever wished to take pictures 

of yourself alone, or in groups where 
everyone could be included in the picture? 
Then here’s the chance for arranging a 
camera for this purpose. 

Any ordinary camera or kodak may be 
used. It is mounted on a wooden support 
or frame as shown. A long wooden or 
metal rod is fastened on a pivot so that 
one end rests on the lever of the camera, 
but care should be taken that this lever 
is not too heavy, for this would cause the 
lever on the camera to be thrown by the 
weight of the long lever. 

Directly under the camera and lever is 
located a solenoid. A small armature is 
suspended from the lever by means of a 
string or piece of wire. This should be 
of such length that when current is passed 
through the solenoid the armature will be 
pulled into it, and thus draw the long 


Attachment to a camera for operating the shut- 
ter by electricity, available by a special gravity 
piste wl) for making animals take their own photo- 
grap 


262 


lever downward, throwing the shutter 
lever of the camera. Figure 2 in the illus- 
tration shows how the solenoid is ar- 
ranged. 

In the illustration, Figure 1 shows a 
general view of the arrangement together 
with the method of wiring with the bat- 
tery and the contact piece. For the use 
described above a small switch or push 
button will serve the purpose quite well. 
When used for photographing animals and 
birds a platform switch, such as shown in 
the illustration may be used, letting the 
bird or animal make the contact by its 
weight. The switch is made of two pieces 
of metal bent and fastened on a base as 
shown. 

A camera with this arrangement will 
prove excellent for photographing wild 
animals and birds as the photographer 
may be quite a distance from the camera, 
or may even let the animal make the con- 
tact as described above. 

Contributed by EVERMONT FIsEL. 


Simple Voltmeter 


counterpoise and 


shaft, 
pointer of a simple yet highly effectual galvan- 
ometer. 


Permanent magnet, 


HE voltmeter described below is very 
simple and inexpensive, but quite 
sensitive. 

A board five inches long and two inches 
wide is used for a base. In the center of 
the base cut a slot one and one-half inches 
long and one-half inch wide. Along each 
side of the slot a piece of wood one and 
one-half inches long and an inch high is 
glued. Two small wooden strips are fast- 
ened to the tops of these blocks as shown 
in the illustration. Using this as a bobbin 
wind a coil composed of 200 turns of No. 
36 insulated wire around it. 

Cut a piece of a watch spring one and 
one-half inches long. Heat this in the 
center until it is red hot, taking care to 
keep the ends fairly cool. The purpose of 
heating this steel is to take the temper out 
of it so that a shaft which is made from 
an ordinary sewing-needle one-half inch 
long, can be driven through it. 

The spring is fastened to the needle in 
the center by two small round wooden or 
pasteboard disks, which fit tightly on the 


Baseboard and wooden core and frame on which 
the coil of this galvanometer is wound. The mag- 
net works within the slot. 


shaft. A little sealing wax will make 
everything firm. A piece of broom straw 
about three inches long is used for a 
pointer. This is fastened in a slanting 
position to one of the disks of wood. A 
nail is also cemented to the bottom of the 
other disk. This nail serves as a counter- 
weight. 

To magnetize the spring wrap a few 
turns of magnet wire about it and connect 
the terminals to a battery for a moment. 

The needle is mounted. between too 
pieces of sheet brass, each one inch long 
and one-half inch wide. Bend each strip 


at right angles in the middle and one 
quarter of an inch from one end make a 
small dent. 

The strips are now slipped down in the 
center of the slot in the coil with the 
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Entire mounting of the galvanometer, the needle 
moving over a scale carried on a vertical board, 
making a very presentable instrument. 


dents inside of the coil exactly opposite 
each other. When this position is found 
they are fastened in place by four very 
small screws. 

The sharp pointed sewing-needle to- 
gether with the magnetized spring, pointer 
and counter-weight slips down into the 
dents made in the strips and swings freely 
there. 

Fasten an upright board, four inches 
wide and five inches high to the base 
board, back of the bobbin attach a piece 
of thick cardboard to the upright by 
means of small blocks in such a position 
that the pointer swings very close to it 
but does not touch it. 

The meter is now complete except for 
the calibrating, which is done by compar- 
ing it with a standard instrument. 


Stondord Voltretrer 


Testing the voltmeter, using a standard instru- 
ment for the current. 


Electric Furnace 


VERY efficient electric furnace is 
described herewith. An old flower 


pot, a graphite crucible, an old 


‘carbon brush or carbon block, some as- 


bestos paste and some sheet asbestos are 
required. 

A small hole is drilled in the bottom of 
the crucible, about one-quarter inch in 
diameter. A hole of the same size is 
drilled in the center of the carbon block. 
Cut a slot in the carbon block about one- 
eighth inch deep and one-half inch wide. 

An asbestos board slide is then made 
to fit this slot, so as to act like a valve 
gate. A small piece of iron wire is fas- 
tened to the end of the slide for use as 
a handle. 

Drill two holes in the side of the flower 
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‘Details of electric furnace carbon-holder and 
gate at bottom for opening the apertures for metal 
to run out. 
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pot, opposite each other, one for the wire 
of the asbestos board slide and the other 
for the wire carrying the current, which 
is also fastened to the carbon block. 

Fill the flower pot with asbestos paste, 
place about one inch of paste in the bot- 
tom of the pot, leaving a hole in the 
center in line with the other holes. Put 
the carbon block in the pot with the hole 
directly over the hole in the asbestos, hay- 
ing the current wire and the asbestos 
slide wire pass through the holes in the 
side of the pot ; the slide in place will close 
the hole below it. 

Set the graphite crucible on the carbon 
block, with the hole in the crucible 
directly over the hole in the carbon block. 
Pack asbestos paste around the crucible 
up to about one-eighth inch of the top of 
the crucible. A lid is now made for the 
crucible from half-inch asbestos board 


Flower Pot 
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Carbon Block 
Substance to be treoted 

Full detail section of the furnace, whose char- 
acteristic feature is that by withdrawing the slide 


the contents pour out of a hole in the center of 
bottom while at theif maximum degree of heat. 


with a five-eighths-inch hole in the center 
to allow a carbon rod electrode to pass 
through. 


A terminal block for holding the carbon 
rod and the wire may be made from a 
piece of brass one and a half inches long, 
one inch wide and one-half inch thick, 
with a five-eighth-inch hole in the center 
for the carbon rod, and a smaller hole in 
the end for the wire. Each must have a 
set-screw. 


Put the furnace in an oven and bake 
until the asbestos paste is thoroughly dry. 
A tripod stand for the furnace can be 
made from No. 2 wire as shown in the 
illustration. 


To operate the furnace, put the metal 
to be melted or the substance to be 
treated in the bottom of the crucible, then 
pour granulated carbon over the top of it. 


Wire Seu 
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Simple tripod for carrying the furnace above 
the surface of the laboratory hearth. 


The carbon rod is now put down through 
the lid and withdrawn a little so as to 
form an are. 


A very high temperature can be ob- 
tained with such an apparatus. It can 
be used to melt copper, brass and iron. 
When the metal has been melted, the slide 
is pulled out, allowing the metal to run 
down through the hole in the bottom of the 
pot into the mould. <A water rheostat 
may be used to regulate the current. 

Contributed by WitLtAM STARK. 
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Circuit Breaker 


A CIRCUIT breaker is often required 
to open the circuit in case of over- 
load or “short.” A simple, cheap and 
efficient one can be constructed from the 
following parts: 

A short, soft iron bar of size to move 


Electromagnetic circuit-breaker which stays open 
after the excess current opera it and 
which is reset by a push-button by hand. 


freely through the hole in the spool. A 
copper strip. A tin strip. A common 
spool. <A length of copper wire of size 
according to amperes of the circuit. 

First cut a board 3 inches by 3 inches 
for a base and wind wire around the spool 
so as to make a solenoid. Next ‘shellac 
the wire and cut a strip of tin to about 
the width of the spool. Set the ceil and 
spool on the center of the base and put 
the tin strip across, and screw down each 
end with two screws. Bend the strip of 
copper so that it will be in front of the 
holes and one-quarter inch from the face 
of the spool as shown. 

The bar, the plunger or armature of the 
solenoid, should reach the spool when 
touching the copper strip. Now connect 
the copper strips halfway through the 
copper strip to one of the binding posts 
and one end of the coil to the other post. 
The other end of the coil is soldered to 
the plunger. The plunger should work 
freely or the breaker will not open the 
circuit. An overload on the line will 
draw the plunger into the spool and will 
open the circuit. ; 

When the breaker pulls open and the 
overload is taken off, or the “short” is 
removed, there must be a way of pushing 
the plunger back. A spring and a wooden 
plunger are therefore placed in the other 
end of the spool to use in pushing out the 
little bar until it touches the copper. 
Now, when the circuit is shorted, the coil 
will pull the plunger and open the circuit. 
As long as the plunger lies back in the 

1 so as not to touch the copper plate, 
the circuit is open. Upon pushing the 
plug the plunger will again close the cir- 
euit as it touches the copper. The plunger 
is connected in series with the line. 

Contributed by JAMES Day. 


Simple Motor 


hen the .well known “Lizzie,” this 
contraption is not a self-starter, but 
may be cranked by spinning the flat piece 


About, the simplest imaginable electric motor, 
but which can attain quite high velocity. 


of iron that constitutes the armature. The 
list of principal materials required is as 
follows: 
1 piece soft iron rod %” dia. x 8” 
long. 
1 piece soft iron rod 3%” dia. « 214” 
long. 
3 ate spring brass 1/16” x 144” x 


1 piece steel knitting needle 3” long. 
Wind the round piece that is first on 
the list, which you can see in the illustra- 
tion, with 25 feet of No. 18 annunciator 
wire around its central portion. A pair of 
battery terminals from a worn out dry 
cell will do nicely for binding posts and 
to connect the motor to the battery. The 
longer iron rod can be bent without heat- 
ing until it is the shape of a letter U as 
shown. Then make some round pieces of 
cardboard one inch in diameter, and after 
cutting a smooth round three-eighth-inch 
hole in the middle to fit over the iron rod, 
cut on a line from the hole to the outside 
of the card and slip in place. Several 
can be glued together to make a strong 
spool end, breaking the radial cuts. 

Now wind on your wire. Then after 
punching or drilling two holes in each one 
near the ends, bend the two pieces of 
brass that are to hold up the knitting 
needle and screw them in place as shown 
on the base. Tin can be used in place of 
the brass but is not so good because it is 
magnetic and interferes somewhat with 
the working of the motor. The second 
iron piece on the list is now drilled in 
the center and fitted tightly to the knitting 
needle. Soldering or cementing with seal- 
ing-wax will make it secure. The whole 
thing is placed between the brass pieces, 
so that the iron armature nicely misses 
each end of the C-shaped magnet as it 
turns. It must be pivotted exactly in its 
center. The third brass piece is placed 
behind the armature and makes a contact 
with it at each revolution. This contact 
piece must touch the armature very lightly 
or that piece of iron will not turn. 

The wire from the brass contact piece 
may be extended to a second contact 
spring, so as to make the contact with the 
end of the needle shaft bent at a right 
angle so that it would close the circuit for 
an instant just after the iron left the 
other contact spring. This gives more 
pep and speed. 

The end of the knitting needle is too 
hard to bend without heating, so heat and 
bend while hot in the shape of the letter 
“L” that does not have quite a square 
corner. 

Contributed by Harry L. Exper. 


Automatic Door Switch 
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Automatic door switch. When the door is opened 
this closes a switch so that an alarm bell will 
ring, or a lamp may be lighted, according to 
requirements. 


HIS is an easily constructed automatic 
door switch. The main materials re- 
quired are a single pole, single throw 
porcelain knife switch, some garter elas- 
tic, and a strip of rather stiff metal. 
Referring to the diagram; the switch 
should be mounted at the top of the jamb 
so that the handle projects beyond it. The 
strip of bent plate (B), should be fastened 
under the switch. This strip forms the 
mounting for the elastic which opens the 
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switch when the door is closed. The 
elastic (E), should be adjusted so that 
when the door is closed it wil be loose 
enough to allow the elastic (D), to open 
the switch. 

Contributed by RoBert A. WILKINSON. 


Magnetless Buzzer 
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Interesting instrument which gives the sound of 
a buzzer and operates by expansion and contrac- 
tion of a thin wire. There is an adjusting weight 
which controls its action. 


HIS buzzer is not a very practical one, 
yet is an interesting novelty. To 
make it, a piece of resistance wire about 
eighteen inches long is suspended from the 
standard as shown. At the lower end it is 
connected to the arm, which is hinged to 
the standard and insulated from it. 

A weight is fastened to the wire so as 
to regulate the tension. A contact is 
soldered on the vibrator and a contact 
screw is fixed on top of the arm of the 
smaller standard. The latter contact 
screw should be adjustable so as to main- 
tain a contact with the contact piece on 
the arm. 

When the current is applied at the base 
of the larger standard it travels upward 
and down the resistance wire, through the 
vibrator and contacts to the base of the 
smaller standard. The current heats the 
wire and expands it, thus the vibrator is 
let down and the circuit is broken. The 
wire cools and contracts, thus closing the 
circuit, and so on. 


String Burglar Alarm 


HIS burglar alarm will work both 
ways, i.¢., if the string is cut or if itis 
pushed. 

(D) is a string stretched tightly across 
the window. (D) fastens to (C) a small 
flexible spring bearing two contacts, one 
on each side. 

If a burglar enters the window he will 
naturally run against the string, there 
fore, pulling contacts (C) and (A) to- 
gether closing the circuit containing the 
battery () and the bell (F), causing the 
bell to ring; or if the string is cut, lever 
(C) springs back and touches the other 
contact (B), which also causes the bell 
to ring. 

Contributed by FRED HALL. 


WINDOW 


Burglar alarm operating by the touching of a 
thread when a burglar attempts to enter. Whether 
the thread is broken or tightened, the alarm rings. 
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Simple Brush Holder 


SIMPLE brush holder, which will give 
satisfactory results, is constructed in 
the following way: 
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Brush-holder made of brass plate bent to shape 
and riveted up or bolted, giving an effectual part 
for building up a brush rigging. 


It is made of sheet brass about one- 
sixteenth inch thick. The dimensions are 
given in the pattern drawing. ‘Tinner’s 
shears are used to cut the metal. The 
holes are not drilled until the metal is 
bent into shape so as to insure their 
alignment. Two small bolts are provided 
to clamp the brush in place and when 
loosened to allow the brushes to be fed 
through the holder as the carbon wears 
away. 

The holder is pivoted at the back end 
and is held against the surface of the com- 
mutator by the action of a spring ar- 
ranged as shown in the illustration. 
Brushes to be used in the above described 
holder can be made from old battery car- 
bons. The carbons are filed down square 
or rectangular, to a size % inch by ¥% 
inch and about % inch long. The brush 
is then clamped in the holder by means 
of the two small bolts. 


Water Rheostat 


WATER rheostat for controlling 
rather heavy currents can be con- 
structed in an ordinary one gallon crock, 
as shown at (A). 
As illustrated, there are two brass discs 
submerged in the solution, one of which 


Water rheostat. One plate is suspended by a 
ratchet bar and the plate is held a proper distance 
from the lower one by a pawl catching the teeth 
of the bar. 


is stationary, resting on wooden strips at 
the bottom. The other is secured to a 
brass strip as shown. This strip is 
notched, ratchet fashion, on one side and 


is held at any height by a pawl, shown 
at (B), the pawl being screwed to a 
wooden strip which spans the top of the 
jar. 

A binding post is provided near the top 
of the notched strip, to which one wire 
is connected. The other binding post is 
mounted on a second brass strip or rod 
which is riveted to the fixed plate. A 
piece of rubber tubing is slipped over this 
rod to prevent contact with the movable 
plate, as shown at (D). The electrolyte 
ean be salt water. 

Contributed by HaroLtp JACKSON. 


Automatic Night Light Switch 


ITH this device attached to one leg 

of the bed the occupant retires, with 
the lights on. A person’s weight in the 
bed automatically extinguishes the light. 
If you arise in the night the lights are 
automatically turned on as soon us your 
weight is removed from the bed. 

As shown in the illustration, one caster 
is removed from a leg of the bed. The 
weight of the bed is supported by a stout 
compressor spring to a height of one-half 
inch above the block. An iron lever is 
arranged as shown so that the push but- 
ton is depressed by the bar when the bed 
is unoccupied. 


We Pay One Cent a Word 


HE want good electrical articles 

on various subjects, and here is 
your chance to make some easy 
money. We will pay one cent a word 
upon publication for all accepted 
articles. If you have performed any 
novel experiments, if you see any- 
thing new electrical, if you know of 
some new electrical stunt be sure to 
let us hear from you. Articles with 
good photographs are particularly 
desirable. Write legibly, in ink, 


and on one side of the paper only. 
EDITOR. 


As long as the occupant is in this bed the room 
will be dark as far as electric light is concerned. 
But when he leaves it, a lamp switch will auto- 
matically close and the room will be lighted. 


The push button is so connected into the 
lighting circuit, that the weight of a per- 
son in the bed; through the medium of the 
lever, will open the circuit. This device 
will prevent a lot of hunting around in 
the dark for the lighting switch. 


Photographer’s Safe Light 


NYONE who has occasion to use a 
dark room and a safe light will find 
that a very practical, cleanly and easily 


earried developing lamp can be made by © 


substituting a disc of orange and ruby 
glass for the clear glass or lens in a 
pocket flashlight. 
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Other colored glass, such as green, can 
be used when highly colored sensitive 
plates are used, such as panchromatic. 
Its many uses will be obvious and will in 
no way interfere with the use of the flash- 


Two of these 
Clamps 


Ag Improvised Clamps 
made from sheet 
spring brass 


Photographer’s lamp made with a mailing tube 
or similar piece, carried on brackets, and provided 
with a colored glass to make the light non-actinic. 


light. For instance, when necessary to 
load a plate holder, to develop a roll of 
film or plate, ete., remove the white glass 
from the flashlight and slip in the col- 
ored glasses as required. Any dark closet 
will do, as there will be no danger from 
fire and no disagreeable fumes as when 
oil or candle safe lights are used. 

To cut the glass discs it will be neces- 
sary to make two paper discs of the diam- 
eter of the glass already in the flashlight. 
Paste these on the orange and ruby glass 
as a guide, then take an ordinary steel- 
wheel glass cutter, which can be procured 
for ten cents, and carefully follow the 
edge of the paper circles. 

It will be well to mention here that 
colored glass cuts a little differently from 
white. The cutter does not make much 
of an impression the first time the glass 
is gone over, the surface appearing to be 
very hard, but on going over it the second 
time a very clean cut will result; at the 
same time the glass will scale a little at 
the point of contact with the cutter, but 
this is not alarming as a clean cut will 
result. , 

Lines should then be cut tangent to this 
circular cut and the pieces separately 
tapped off. Figure 1 shows the paper dise 
pasted in position on the glass and the 
lines cut tangent to the circular cut at 
the edge of the paper disc. After being 
cut the glass discs can be smoothed up 
on the edges by rubbing them on a whet- 


Circle cut with glass cutter 
using paper circle as a guide 


Lines cut 
tangent to 
circle. 


How to cut out the glass disc. Simple for ordi- 
nary glass, but not so easy for colored glass. 


stone kept well wetted, carborundum be- 
ing the best. 

Figure 2 shows the flashlight fitted with 
two improvised clamps made of thin 
spring brass sheet that can he sprung on 
and off, the same acting as feet to elevate 
the light slightly above the surface which 
it will rest on, and also to prevent it from 
rolling off the bench or table. 

Contributed by Francis G. Le MERLE. 
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Tesla Coil from Tuning Coil 


HE tube was removed and rewound 

with No. 34 D. S. C. for the wire. The 
primary secondary winding is made from 
¥%-ineh copper strip. 

Start and end the secondary winding 
one inch from the end of the tube; also 
start and end the primary one inch from 
the ends of the secondary, or two inches 
from each end of the tube. 

Contributed by RAPHAEL De LEON. 


\ > 


Binding post 


Tun 
Tesla coil for high frequency experiments. The 
ends of secondary winding must be kept two 
inches from each end of the tube. é 


ing coil stripped and rewound to give a 


Carbon Contact Rheostat 


Peo an old dry cell either of the 
large or of the flashlight variety, care 
fully remove the zinc container and car- 
bon granules and take out the center 
earbon stick. 

After this is done, with a three-cornered 
file make a straight groove lengthwise on 
the carbons (as in Fig. 1). Next get a 
drill about one-eighth inch in diameter 
and drill a hole in the center of each end 
about three-quarters of an inch deep, as 
in Figure 2. Then drill two holes on an 
upward slant so that they reach the 
center one; do this at each end, as in 
Figure 3 

Now to make the end connections we 
take two pieces of wood about two inches 
Square and one-half inch thick. With a 
drill of the same diameter as the carbon 
to be used drill to a depth of about one- 
quarter inch and at the center of this 
circle drill through the rest of the way 
with a one-eighth inch drill; do this to 
each block, as shown in Figure 4. 

To assemble the complete instrument 
we need a rod and slider, which can be 
obtained at any radio store, and three 
binding posts. 

After we have everything ready we as- 
semble by placing the mounting screw, a 
round-head machine bolt, for the binding 
post through the smali hole in the end 
blocks, and then into the center hole of 
the flashlight carbon. Now take a hack- 
saw and saw off the head of the machine 
bolt so that it will go into the binding 
post. 


7 


hi; 
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Very nice construction of a rheostat. It is a 
carbon securely mounted and provided with a 
groove through which the sliding contact moves 
to vary the resistance. An old battery carbon is 
the basis of the apparatus. 


Now with a soldering iron or alcohol 
torch melt the solder and fill up the two 
holes that were drilled on a slant up to 
the center hole drilled in the carbon. 
After putting on the binding post there 
will be a tight end and a positive connec- 
tion with the carbon. This operation is 
done to each end and you have two bind- 
ing posts, 


For the third or variable contact the 
slider is screwed or fastened down in 
place (with the slider) with staples and 
a connection is made on this rod, either 
by drilling a hole in the end and mounting 
a ee post there or by soldering a wire 
to it. 

When this instrument is finished it is 
neat in appearance and is very efficient. 
The end supports can be stained and 
shellacked to add to its attractiveness. 

Contributed by Reaner A. EKSTROM. 


Groove 


Fill with lead 
or solder 


a Diometer 


& Diameter 


Fig <#&A 


Full details with dimensions of the rheostat 


shown in the preceding picture. The use of the 
holes filled with lead or solder gives a specially 
good connection for the binding posts to insure 
low resistance at the ends. 


Indicating Ohmmeter 


S the name suggests, this instrument 
A indicates directly the resistance of 

any electrical apparatus which 
happens to be hooked up to it; that is, 
providing they are within the range of its 
capacity. The principle of operation is 
quite simple, as will be seen from the dia- 
gram. First let us imagine that we have 
a resistance, a source of voltage and a 
voltmeter, all of which are connected in 
series. 

Now if the resistance is varied the volt- 
meter reading will vary to a correspond- 
ing degree. Thus by having a known 
variable resistance connected in series 
with the meter and adjusting it to differ- 
ent values, the scale can be calibrated so 
as to read resistance in ohms, 

It will be clear that if the meter were 
calibrated when connected with a definite 
amount of voltage, then this voltage 
should not change, otherwise the instru- 
ment will indicate the wrong number of 
ohms. 

As the voltage of the battery is liable 
to vary, a switch and potentiometer have 
been connected in the circuit in order to 
correct the voltage. 

Therefore, before connecting the un- 
known resistance across the binding posts 
(X) the switch (S) is thrown to the 
right-hand clips and the potentiometer (P) 
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is adjusted until the meter indicates the 
correct value of voltage. Now the un- 
known resistance may be placed across 
(X), and by throwing the switch to the 


WIRING 
DIAGRAM 


Indicating ohmmeter. A voltmeter is so con- 
nected that its readings can he calibrated to give 
ohms of resistance in the circuit or appliance 
under trial 


left the meter will indicate its resistance. 
The switch (S) has been arranged so that 
it will cut out the resistance element of 
the potentiometer, and therefore it should 
be open when the instrument is not in use. 
Best results will be obtained with this 
ohmmeter when the resistance to be meas- 
ured is not small compared with the re 
sistance of the voltmeter. 

In measuring small resistances the volt- 
meter can be calibrated with a shunt con- 
nected across it, or better yet, a milli- 
«umpere meter may be used in place of the 
voltmeter. 

In a number of tests carried out by the 
writer a 400-ohm potentiometer and a radio 
B battery were used. A 8-volt voltmeter 
having an internal resistance of 300 ohms 
gave excellent results. 

However, if it is desired to use a milli- 
ampere meter it will be better to use a 
150-ohm poteniometer and a 6-volt bat- 
tery. This battery can be made up of 
four dry cells connected in series and 
placed in a box, while the instruments are 
mounted on the cover of the box. 

A top view of the complete arrangement 
is shown in one of the illustrations, 

Contributed by A. Groxrrro. 


Tin Foil for Soldering Wire 


TINFOIL 


——“ tag — } 


JOINT WITH FLUX Beis 
MATCH 
Exceptionally neat way of making a soldered 


joint on light wire, using a simple match flame 
as source of heat and tinfoil for solder. 


Bp akeary of waiting for a soldering iron 
to heat up for a small job, use a piece 
of tin foil and a match and doitin a jiffy. 
Here’s how: Join the parts to be soldered 
and cover with a little soldering paste. 
Then wrap the joint with a small strip of 
tin foil. Hold the flame of the match 
under the joint till the foil melts, and it’s 
all done. The accompanying illustrations 
show the procedure. 
Contributed by CoNSTANTINE TROY. 
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Soldering Device 


HB illustration shows a simple solder- 
ing device very useful to the radio 
builder or car owner. The carbon from a 
flashlight cell is pointed and fastened to 
a wooden handle by means of a copper or 
brass strip. One end of a flexible cord is 


Hts 
+ Ha 


I 
Neat arrangement for soldering, taking current 
from a storage battery and using a pointed bat- 
tery carbon pencil for the bit. 


Hy 
Avni 
et 
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connected to this strip, and a charging 
clip is fastened to the other end of the 
same lead. Another cord has a clip fas- 
tened to each end. 

To use, attach the work on one cord 
and the carbon on the other to a battery 
as shown. Then with work in readiness 
bring a piece of wire solder against the 
joint with some flux, and touch the solder 
with the carbon point. The solder will 
melt and flow so as to give a good joint. 

The current is furnished by a storage 
battery such as the starting battery on a 
car. 


Contributed by Grorce H. MALone. 


Burglar Alarm That Worked 


EING confronted with the problem of 
providing sufficient ventilation for a 
bedroom whose only window opened on 


Window Sash, Pivot Metal 
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Curious burglar alarm for use upon a window, 
permitting the sashes to be partly opened, but at 
the least shifting the alarm rings. 


the fire escape, in a district where several 
night robberies had been perpetrated, I- 
essayed to design and install a burglar 
alarm. 


This particular alarm is of especial in- 
terest to its originator because one night 
it actually worked, arousing the whole 
house and scaring the would-be intruder 
away. Having been engaged for some 
time in scientific industrial research, I 
have learned to respect an invention 
that works, so I believe there are many 
other readers of this magazine who will 
be interested in the simplicity and prac- 
ticality of the following design, especially 
since it proved its worth when an attempt 
was made to enter the window on which 
it was installed. 

The proposition of ventilation and pro- 
tection mentioned above consisted of pro- 
viding as much ventilation with as little 
danger as possible. This involved the 
opening of the two window sashes not 
quite wide enough to permit a person to 
squeeze through, either at the bottom or 
the top, giving the ventilation. Now for 
the protection. 

Where the sides of the upper and lower 
sashes overlapped, a hole was drilled 
through one of the side pieces of the lower 
(inner) sash and partly through the upper 
(outer) sash, the hole being large enough 
to admit a sturdy one-quarter inch bolt 
from the inside. With this bolt in place, 
one sash could not be moved without 
moving the other. 

The problem now was to rig an alarm 
to indicate when the sashes were moved. 
The way in which the sashes were pinned 
together left two openings, one at the bot- 
tom and the other at the top, neither being 
large enough to admit a person. But if 
both the sashes were moved up or down 
as far as the pin would allow, then there 
would be a single opening, large enough 
to admit a full grown yeggman. The 
proposition was now to set up an incon- 
spicuous, practical alarm out of arm’s 
reach of either opening. This meant up 
close to the pin that held the two sashes 
together. 

For this purpose I made up a small unit 
about 214 inches over-all height, the de- 
sign being as shown in the illustration 
herewith. It consisted of a swinging blade 
and stationary contact mounted on a 
wooden base. This unit was fixed on the 
lower sash close to the pin. When set 
the blade was held horizontal by a nail 
in the window casing so located that it 
would hold the blade only when the sashes 
were in their proper midway position. 
Now if anyone desired to come through 
the window he must enlarge the opening 
either at the top or the bottom by moving 
both sashes. But when this was done 
the blade would be moved away (either up 
or down) from the nail and would drop 
down and touch the lower contact. This 
contact passed between the leaves of the 
split end of the blade and was squeezed 
quite tight, thus making excellent contact, 
closing the bell circuit. When the blade 
was in the down position it completely 
cleared the nail in the casing and no 
amount of movement of the window sashes 
either up or down would open the circuit. 
The bell would continue to ring until the 
alarm was reset or the switch opened. 

After the alarm was completed full re- 
liance was not placed in it until a long 
series of tests had been made. A great 
quantity of experimenting was done by 
setting the alarm and tripping it by mov- 
ing the window sashes not over one-half 
inch from their correct position, and the 
alarm did not fail once. As stated above, 
the successful test came when someone 
attempted to enter the window one night 
and merely succeeded in informing the 
whole house of his presence by the ringing 
of the bell. ; 

The characteristic point is that whether 
the sash is pushed up or down, it may be 
for only one inch, the bell will ring, and 
continue ringing. 

Contributed by Wriit1AM A, TRIPP. 
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Spark Plug as Match 


AKE an old discarded spark plug and 

with a board six by two by one make 
a handle with a hole in one end to tightly 
fit the bottom cylindrical end of the plug. 
Solder a wire also to the lower end of the 
plug and attach one under the binding 
post at the top. These wires will then go 
to the spark coil, which may be encased 
with batteries so that it will be movable. 


SPARK Cov 


Spark plug mounted on a wooden handle, which 
can be used to light gas lamps, alcohol lamps, 
gasoline blow-pipes and the like. 


This will be found convenient as an 
instrument to light gas lamps, for start- 
ing bonfires, lighting cigars and many 
other things. 

Contributed by Nev Fox. 


Ford Timer-Shell Motor 


OST experimenters have difficulty in 
selecting or finding suitable cases in 
which to mount the armature and fields 
of their model motors. I solved the prob- 
lem by using the shells of old Ford timers. 
As shown in the illustration, the fibre 
timing ring and brushes are removed. The 
easings are then clamped together and 
holes made for as many field poles as de- 
sired on the line where the edges of the 
casings come together. Pole pieces can 
then be fitted in these holes. 

The armature can be built in any fash- 
ion the experimenter desires, and bearings 
can be made in the end of each casing. 
The little oil cap and a hole drilled just 
opposite it can be utilized to mount the 
brushes. 

The extended lugs, found on every 
timer, may be placed directly opposite 
each other and used for a mounting 
bracket. 7 


Pole Piece 


Hole drilled in 
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camping and mounting 


Compact motor made up of Ford timer casings. 
Two of these secured together make an excellent 
mounting for an amateur’s motor. 


This motor may be wound for any 
voltage desired and makes a very good- 
looking appliance. 

A large hole should also be drilled at 
each end to gain access to the motor 
after assembling. 

Contributed by ERSKINE BAKER. 
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Simplified D’Arsonval Galvan- 
; ometer 


| et illustration shows a galvanometer 
_ which is easily and cheaply con- 
structed and is sensitive enough for aver- 
age work. First mount a permanent horse- 
shoe magnet in the position shown on a 
wooden base. Next procure some of the 
smallest insulated wire you can find and 
make a coil as shown, leaving one end of 


Very simple presentation of the d’Arsonval gal- 
vanometer, which though designed only as little 
more than a demonstration instrument, is really 
quite practical. 


the wire about six inches long, and then 
wrap the coil with thread to hold it to- 
gether. The smaller the wire the more 
sensitive the instrument will be. 

This coil is suspended by means of a 
section of very fine hair spring, such as 
used in small wrist watches. This spring 
should be of nonmagnetic alloy and the 
smaller in cross section the better. Then 
fix a piece of small aluminum wire to the 
top of the coil for a pointer. A dial is 
fixed to the ends of the magnet which may 
be calibrated in any way desired. The 
long end of the coil winding is joined in 
the center of the bend in the magnet as 
shown. The magnet is connected to one 
binding post, and the upper end of the 
coil is connected through the hair spring 
to the other post. For best results there 
should be three screws (A) to level the 
instrument and a glass bell jar should be 
placed over the whole instrument to keep 
out dust. 

Contributed by Woopson B. MatTHEws. 


For Solution 


A ite following we regard as more or 
less of a puzzle. An aerial was con- 
nected to the gong of an electric bell and 
the signals of the beli were transmitted 


Sending signals from a common electric bell by 
wireless. If no spark is produced, will it operate? 


to a distance of about 150 yards, so as 
to be picked up with some audibility on 
a crystal set. 

Owing to the changing electromagnetic 
field it is quite conceivable that electrical 
impulses were transmitted from the arma- 


ture of the magnet through the clapper 
to the gong and thence to the aerial. Or 
the simpler solution would be to assume 
that there was a defect in the insulation. 
The signals, it will be observed, are key 
signals, and the grounding of the arma- 
ture and battery will also be noted. 

Thus, every time the clapper struck the 
gong the aerial was grounded, and was 
also connected to one of the poles of a 
battery, so there is room for plenty of 
what Mulvaney, in Kipling’s story, called 
“theourizing.” 

Contributed by J. M. WaAInBERG. 


Electric Lock 


HIS electric door may be unlocked 

from various places in the room wher- 
ever it is convenient to locate a push 
button. 

(A), Fig. 1, is a small electro-magnet; 
the writer used one taken from a safety 
switch on an automobile. (B) is an arma- 
ture made of soft iron about 1% inch thick, 
1 inch wide and 3 inches long. (C) isa 
trunnion made from a piece of galvanized 
wire soldered to the armature. (D) is the 
catch made of a piece of the same kind of 
iron as the armature bent as shown in 
side elevation Fig. 3. This also has a 
trunnion of wire about 144 inch from 
bottom. (E) is the frame for holding the 
apparatus and should be made of heavy 
gauge galvanized iron. A pattern may be 
made from a piece of stiff paper. 


LZ7“ao Yo push buttons 
and battery or transf 


fig. 3 


Somewhat complicated electric lock, fully de- 
scribed and illustrated, a different version from 
those hitherto given. 


The catch plate, Fig. 2, should be cut out 
as shown by the dotted lines and the 
mechanism just described is mounted on 
the jamb so that (D) fits the notch sawed 
out of catch plate. It will be found 
now that when the armature is depressed 
against the magnet, the other end will clear 
the top of (D) and when the door is pushed 
(D) will give out of the way of the bolt 
in the lock, allowing the door to open. The 
springs, (F) and (G), keep the armature 
and eatech engaged so that the door can 
not be opened unless armature is drawn 
to magnet. 

As many push buttons as desired may be 
located in the circuit. They may be placed 
on the desks, window sills, door jambs, 
typewriter cabinet—anywhere convenient. 
A very neat appearing job may be had 
by using the small pearl flush-type buttons 
and concealing all wires, behind base 
boards and jambs. The writer’s office 
was equipped with such a lock and 
push buttons located at several points, 
making it unnecessary to move the bolt 
when entering the office, and releasing the 
bolt when leaving. A cover of tin or wood 
should be made to fit over the entire 
mechanism. 

Contributed by J. GREENE MACKENZIE. 


Double Service from Plug or 
Socket 


WO and three socket plugs are very 
useful as they give more than one 
outlet from the ordinary light socket. 
Their cost is somewhat high and the ex- 
perimenter does not like to purchase one 
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because the need for such an equipment 
may be only temporary. Here are two 
methods which were used for months and 
found satisfactory. 

One way is to alter an ordinary light 
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Utilization of ordinary sockets 
for double or treble flexible cord 
leads. 


socket slightly. First open the switch in 
the meter box to avoid shocks and then 
remove the larger half of the light socket 
shell and put it away, as it will not be 
used. Procure another old socket shell 
that still contains the tnsulating lining. 
Bore two holes at the point where the two 
connection screws touch it. Two pieces of 
fiber tubing, one-half inch long, are tightly 
forced into the holes in the socket shell, 
and then the ends of a flexible light-cord 
are passed through the tubing and con- 
nected to the screws, where the main light- 
cord ends are fastened. Slip the socket 
shell in place and the trick is done. The 
current in the added light-cord is not 
affected when the socket switch is turned. 

If the plug is a two part one this can 
be done in a much better way. With such 
a plug even three light-cords can be 
brought from it without the necessity of 
altering the plug in any way. 

All that is required is to force the ends 
of the light-cord through the hole in the 
lower half of the plug and connect them 
to the connection screws. The current is 
controlled by the light socket switch. The 
only disadvantage of this method is that 
no light bulb can be used while the plug 
is in. Of course, one of the cords could 


FipReE luBiNG 
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Taking an extra lead from an ordinary light 
socket so as to make it do double service. 


be brought to a wall socket to provide 
light or an extra light socket could be 
hung from the plug with three or four 
inches of cord. 

For temporary service the plug method 
for double use is the best. 
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N this department are published various tricks that can be performed by means of the electrical current. Such tricks may be used for entertaining, 
for window displays, or for any other purpose. This department will pay monthly a first prize of $8.00 for the best electrical trick, and the Edi 


invites manuscripts from contributors. 


To win the first prize, the trick must necessarily be new and original. All other Elec-Tricks published are paid for at regular space rates. 


VERY ingenious advertising circular 

has been issued by the New York 
Edison Company. It consists of a card 
folded in the center so as to close like a 
sheet of note paper. On the front is 
mounted a compass needle carried by a 
small eyelet so as to rotate easily. 


There are two concentric circles outside 
of the range of the ends of the needle. 
These circles are divided by radial divi- 
sions into twelve compartments, each con- 
taining an answer to one of twelve ques- 
tions to be found in the interior of the 
folder. These questions are arranged in 
corresponding positions on a cardboard 
dial, mounted also by an eyelet, so that it 
can be turned by hand. - Directly above it 
there is an arrow head printed on the 
eard. 


To obtain an answer to any desired 
question, the question or inner dial is 
turned until the center, which is indicated 
by a small mark, of the compartment con- 
taining the question to be answered, is 
opposite the mark on the card above the 
dial. Each compartment has one of the 
little marks. If now the folder is closed, 
the magnetic needle swings around and 
points to the answer. 

There is fastened to the lower dial, 
pretty well out of sight, a strip of iron 
which rotates with it, and this strip it is 
which determines the position of the needle. 


Mystic Oracle 


AE 


MYSTIC ORACL 


' ANSWERS QUESTIONS 
BY WIRELESS 


SEB DIRECTIONS INSIDE 


THE MYSTIC ORACLE 
answers Questions Ms iat 


Turn the disc until the 
answered is directly ander 
clove the folder and the 
answer 


MADE BY / © CAPNOLL CO. SAMROEL S ALBANT ATES. CAITACE 


Interesting advertising card which operates by magnetism and answers any one of 
twelve questions. The question dial is turned to the proper place, for any of twelve 
questions the card is folded over and the needle points to the answer. 


A Game with Static 


MONG the first laws of frictional or 
static electricity which we learn is, 
“Like charges of electricity repel each 
other and unlike attract.” It is this law 
which enables us to have the little floating 
airships here described. 
A stick of sealing wax when rubbed 
with a piece of flannel or fur becomes 


electrified. When this electrified stick is 
brought near a lightly suspended body, an 
attraction followed by a repulsion takes 
place between it and the stick. If a piece 
of gold leaf which can be obtained at a 
sign-painter’s shop or hardware store is 
flung into the air it will not settle in- 
stantly, due to its light weight. Now, 


) Gold leaf 


Game involving the use of an excited electrophorus plate, or for which may be sub- 


stituted a large stick of sealing wax. 
string representing the goal. 


Gold leaf floating in the air is directed to cross a 


while it is slowly settling to the floor, a 
“charged” or rubbed (electrified) stick of 
sealing wax is brought under it, and the 
little piece of gold leaf will be attracted 
and then repelled by the wax. By keep- 
ing the electrified wax always beneath the 
gold leaf or boat, it can be caused to 
remain suspended in the air. Moving the 
sealing wax a little to the side yet still 
under the leaf, the leaf will tend to move 
through the air and with a little practice 
can be guided. 

A rather amusing game can be played 
by several people, each having a stick of 
sealing wax and a piece of gold leaf. At 
the word “Go,” the players should release 
their gold leaf boats in the air and then 
follow them up with the charged sticks 
to a string hung across two chairs as a 
goal, the first one “piloting” his “boat” 
home under or over “the wire,” winning 
the game. 

Instead of the sticks of sealing wax, an 
electrophorous can be used by each player. 
These consist of a tin lid from a coffee or 
baking powder can attached to a stick of 
sealing wax. The charging disc is made 
by melting sealing wax in a pie-plate and 
allowing it to cool. The tin lid with the 
wax handle is placed on the previously 
rubbed pie-plate containing the melted and 
cold wax; the tin lid of the stick is 
touched for an instant and then raised 
from the pie-plate containing the sealing 
wax. It is then ready to be used under 
a piece of gold leaf which has been 
thrown in the air. 

Contributed by RAYMOND B. WAIEs. 
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Latest Electrical Patents 


Temperature Relay 


INSTRUMENT) 


u 
} 
4 


The illustrations show two forms of temperature 
relays, or thermostats, designed to be influenced 
by changes in temperature of the resistance coil, 
but not by changes in the room temperature. A 
capillary tube contains a mercury and an air 
column so proportioned that any changes in the 
room temperature will cause both mercury and 
air to expand or contract, leaving the lower end 
of the mercury column stationary with respect 
to the glass tube. An increase in temperature 
in the resistance coil, however, will cause only 
the mercury to expand and close the contacts, 
which may be arranged to sound an alarm or 
actuate a relay. 

Patent 1,470,676, issued to Niels K. Andersen. 


_Sound Recording Device 


| 


This device was evolved to faithfully record 
sound vibrations photographically on a moving 
film. A beam of light is projected through a tube 
having Nicol prisms in each end, the space be- 
tween being filled with mercuric potassium iodide 
or carbon bisulphide. Around the tube is placed 
a coil energized by a battery connected in series 
with a microphone. The beam of light is polarized 
and is deflected more or less, depending upon the 
current flowing through the coil. A photographic 
film passes in front of the light beam and records 
the deflections, which are in synchronism with 
the sound waves striking the microphone. Patent 
1,474,695, issued to D. A. Whitson. 


Electrodeposition of Rubber 
p>) 


While we were all familiar with electroplating, 
few are aware of the fact that rubber coatings 
may be deposited on a conducting material by a 
similar method. The electrode is placed in a 
conducting rubber emulsion, comprising rubber, 
soap, lampblack, coloring matter, water and some- 
times other ingredients, and connecting to a 110- 
volt D. C. line. Small rubber particles, movable 
by the electric current, are deposited on the elec- 
trode. A current of one-third ampere per square 
inch of anede surface is sufficient. Patent 1,476,- 
374, issued to S. E. Sheppard and L. W. Eberlin. 


Reed Telephone 


This telephone receiver employs a tuned reed, 
the natural frequency of vibration of which may 
be adjusted by the thumb-screw. It utilizes two 
permanent polarizing magnets mounted at right 
angles to each other, and a small laminated core 
with an air gap through which the reed passes. 
The input current passes through a coil around 
the laminated core and sets up vibrations in the 
reed, which is attached to the center of a dia- 
phragm. The reed is responsive to vibrations of 
one frequency only, so that the receiver is recom- 
mended for reproducing undamped radio telegraph 
messages, in which the tone of the signals may 
be varied at will by the operator so as to be in 
tune with the reed. 

Patent 1,472,341, issued to Greenleaf Whittier 
Pickard. 


Clean Vision Shield 


: = 3 R 
DOUBLE GLASS SHIELD ene 


There are many types of electric and hand oper- 
ated devices for wiping snow, ice and water off 
of an automobile windshield so that the driver 
may have a clear view ahead. This clear vision 
shield has no mechanical or moving parts at all. 
It consists of two glass shields slightly separated, 
the space between heated by an electric heating 
coil that lies along the edges of the two glasses. 
This heats the entire shield and dissipates mois- 
ture. Patent 1,473,029, issued to V. T. Faubert, 
J. Anekee and C. L. Young. 


Heater for Fans 


FASTENED TO 
ORDINARY FAN 


- i] 
This invention provides for an electric heater 
of standard sizes to fit the regular electric fans 
now on the market, so that the current of air 
blown by the fan will be heated. It comprises a 
heating coil inside of a suitable reflector mounted 
on the fan guard in front of the fan blades. A 
stream of warm air is sent out into the room 
when the current is turned on. 
Patent 1,472,124, issued to Frank Morgan Howe 
and Charles Naegeli. 


Electrolytic Condenser 


Where a puncture-proof condenser of high elec- 
trostatic capacity and small linear or superficial 
dimensions is required, the electrolytic condenser 
is usually employed. An improved electrolytic 
condenser is shown in the illustration. It com- 
prises two compartments separated by a porous 
material having an acid in one and an alkali in 
the other, such as sulphuric acid and sodiam hy- 
droxide. In these solutions are dipped the elee- 
trodes, which may be of lead and graphite. A 
microscopic film which forms on the electrodes 
acts as the dielectric of the condenser. Patent 
1,473,883, issued to Joseph Slepian. 


A water heater in which the heating element 
forms part or all of the secondary winding of a 
transformer is considered more efficient than those 
in which a separate heating unit is employed. 
In this heater the secondary winding of a trans- 
former is a metal tube, short circuited, through 
which the water flows. Special attention is paid 
to the arrangement of the windings, as shown, 
so as to have both primary coils and secondary 
tube coil close to the core. Patent 1,474,777, issued 
to Ladislaus Jarkovsky. 


Lamp Flasher 


> ke MAGNET — ; 
‘71 ,\\ARMATURE CONTACTS “i « i 
‘£3)) —SUNE. 6 


This flasher operates by mechanism substantially 
that of a buzzer or electric bell. The armature 
is rather heavy and swings a leng distance, the 
effect of which is that it makes and breaks with 
comparative slowness, so as to constitute an 
electro - mechanically operated circuit breaker. 
Patent No. 1,429,062, issued to Martin V. Cernica. 


“Short-Circuit.”’ 
good chance to win the prize. 
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Lies sleeping here 
Our baby Maud. 
She liked to chew 
The floor lamp cord. 
—JosEPH F, ODENBACH. 


These flowers cover 
Old John Jacob Fawn. 
He moved some fixtures 
With the juice turned on. 
—FR1tz VANDERWERTH. 


Hv 


* ;'and Maurice Taylor, 613 State street, | 


Here lie the remains 
Of Hannibal Joseph Miller. 
With his bare foot he stepped 
On the electric mouse killer. 
—Joun K. McCartTHy. 


Emory Robar, 24, of 935 Clark} 


street, was electrocuted Thurs- | 
day night when he and two fel-| 


‘trie coal conveyor at the United 
Coal & Coke Co. yards, 1125! 
Champlain street. 

Merle Mohn, 523 Lagrange street, 


|were kncoked down but did not re- 
| ceive as heavy a shock as did Mr. 


in unloading and loading coal and it | 
is belileved they lifted the machine 


silat against electric wires which carry the | 


; power for. its use. Mr. Robar was 


| 
| 
- 


low workers tried to lift an elec- | ° 


Robar. The conveyor was being uséd |ig 


; Standing in a pool of water-while 
| hs companions-were en dry ground 


BS | Corcnex Henzlef returted pan acct. | 
; dental death verdict. 


Tom Cat on Pole 
Tackles Wire; Dies 
as Lights Go Out 


SARANAC .LAKE, Dec. 27.— 
Shortly after midnight last night, a 
large tom cat climbed a steel tower 
in Whippleville and came in contact 
with high tension wires, carrying 
33,000 volts from the power plant at 
Canasm -Fally to towns in northern 
Franklin county. The cat was re- 
duced to cinders and the lights went 
out for miles around. Power com- 
pany officiais were deluged with. 
complaints and trouble hunters spent 
a hectic night attempting to locate 
the short circuit. 


These blackened bones 
Belonged to a cat named Tom. 
Of his nine lives, 
There remains no atom. 
—JOHN BULGER. 


n 
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This grave holds 
Plumber John McSnipe. 
He used an electric drill 
Ona water pipe. 
—NeEp GUFFFY. 
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§ ote department is conducted for the benefit of everyone interested in electricity in all its phases. We are glad to answer questions for the benefit of all, 
but necessarily can only publish such matter as interests the majority of readers. 


Not more than t 


questions can be answered for each correspondent. 


Write on only one side of the paper; all matter should be typewritten, or else written in ink. No attention can be paid to penciled letters. 


2. 
ri Sketches, diagra: 


will be informed as to such cha 


ms, etc., must always be on separate sheets. 
This department does not answer questions by mail free of charge. ) : 
26 cents for each. On questions entailing research work, intricate calculations, patent research work, etc., a special charge will be made. 


rge. 
Kindly oblige us by making your letter as short as possible. 


Transformer Queries 


(382)—John Watson, Chicago, 
wants to know: 

Q. 1.—Please give data for the con- 
struction of a 14-kw. transformer for use 
on a 110-volt, 60-cycle line. 

A. 1.—You will need a core made up of 
sheet iron laminations 1144 by 3% inches 
built up to a thickness of 1144 inches. The 
laminations are stacked in the customary 
manner by interleaving the joints. The 
finished core will be 5 inches by 5 inches 
by 1%4 inches thick, having a window or 
opening 214 inches square. The primary 
winding consists of 530 turns of No. 14 
D. C. C. magnet wire. The secondary 
winding will depend upon the current and 
voltage required, bearing in mind that to 
step down the voltage, few turns of a 
comparatively large wire are required, and 
to step up the voltage, many turns of a 
fine wire are required. 

Q. 2.—Could I use a core of soft iron 
wire which was previously wound on a 
wooden form, instead of the usual built 
up type, with equal efficiency? 

A. 2—Yes. All that is necessary is to 
make certain that the cross-section of the 
fron wire core is large enough, which, for 
the transformer mentioned in question 
would require a cross sectional area of 
1% by 1% or 1.56 square inches. Know- 
ing the diameter of the iron wire we can 
figure the cross section of it in square 
inches, divide 1.56 by this value and obtain 
the number of turns of iron wire required. 
The finished core may be circular in cross 
section. It is easier, however, to wind the 
primary and secondary coils first, and 
thread the core wire through them, as 
there will be fewer turns in the core than 
in the coils. 

Q. 3.—Since an ammeter is wound with 
heavy wire and a voltmeter with fine wire, 
would one wound with a medium size wire 
indicate the watts? 

A. 3.—This apparently would seem to 
be the case, but we must consider that an 
ammeter having few turns of a large wire 
is connected in series with the line, and a 
voltmeter with many turns of fine wire is 
connected across the line. Therefore, if 
we had one with a medium size wire, 
where would we connect it, in series or 
across the line? If connected directly to 
a line having no other devices in the cir- 
cuit, it would indicate the watts con- 
sumed by itself, but not the watts con- 
sumed by a motor or other device also 
connected to the same line. A watt meter 
is a combination of a voltmeter and am- 
meter, having a few turns of a large wire 
connected in series with the line and many 
turns of fine wire connected across the 
line, the magnetic field of both coils acting 
on a common armature attached to a 
pointer that indicates the watts. The in- 
strument you refer to would not indicate 
the watts; and it would consume too much 


energy. 
High Voltage Query 
(383)—Jack Burke, Seattle, 
asks: 
Q.1—What is the meaning of the term 


1a iy 


Wash., 


“above ground’ and “below ground” 
when applied to high voltage lines and 
transformers? 

A.1—This is clearly explained by 
means of the illustrations. For example, 
suppose we connected 333,333 114-volt dry 
cells in series so as to obtain 500,000 volts, 
and also connected the negative terminal 
to the ground. The negative side would 
then be at zero or ground potential. The 
positive side, however, would be 500,000 
volts “above ground,” and would have to 
be insulated for 500,000 volts. This is 


1,000,000 VOLTS ABOVE GROUND 


GROUND 


Illustration of the action of high-voltage insu- 
lators and of the requirements for making them 
effectual. 


shown in Figure 1, in which the positive 
side is insulated from ground by means 
of the petticoat insulator. Now suppose 
we connect 333,333 more dry cells in series 
and grounded the positive side. This is 
also illustrated in Figure 1. In this case 
the negative side is 500,000 volts “below 
ground,” and also has to be insulated 
with the 500,000-volt high voltage insula- 
tor. Consequently in Figure 1 there is a 
difference of potential of 1,000,000 volts 


500,000 VOLTS 
BELOW GROUND 


$00,000 VOLTS 
ABOVE GROUND 
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Further illustration of the same subject, this 
time assuming two points on the circuit, one above 
and one below the ground potential. 


between the two ends, with the center 
grounded, the positive end being 500,000 
volts “above ground” and the negative 
side 500,000 volts “below ground.” It is 
comparatively easy to insulate a line or 
transformer winding for 500,000 volts, 
but when the line or winding is 1,000,000 
volts above or below ground it is a diffi- 
cult matter. This is shown at Figure 2, 
which shows 666,666 cells connected in 
series with the negative side grounded. 
As the positive side is 1,000,000 volts 
above ground, it must be insulated for 
1,000,000 volts, which requires an insu- 
lator having twice the breakdown voltage 


The editor will, however, be glad to answer special questions at the rate of 


Correspondenta 


of the 500,000-volt one, and hence requires 
about four times the volume or amount 
of insulating material. The difficulty of 
insulating a 1,000,000-volt transformer 
with one side grounded is therefore much 
greater than that of insulating one with 
the center of its winding grounded. Of 
course, the dry cell illustrations given 
herewith are only an analogy, and should 
not be considered practical. 


10 KW. Transformer on 110 VY. Line 


(384)—Virgil Wright, Wilmington, O., 
wants to know: 

Q.1.—Can I use a 1-kw. transformer 
on the 110-volt lighting circuit to operate 
a Tesla coil? 

A.1—You may use the 1-kw. trans- 
former on the lighting circuit, but its use 
is not recommended as usually this cir- 
cuit is only designed to supply 660 watts. 
It would be necessary to employ at least 
15-ampere fuses in the mains, and in this 
case if a flatiron or electric toaster were 
connected in the circuit in another part of 
the building the fuses would be blown 
when the 1-kw. transformer circuit was 
closed. 

Q.2.—Would the 
much? 

A.2.—Yes. The brillfancy of the lamps 
will decrease every time the circuit is 
closed. In some cases the lights have 
been known to flicker in several houses 
along the street where the 1-kw. trans- 
former was operated. 


Field Exciters 


(385)—George Smith, Havana, 
asks: 

Q.1.—If an alternating current gener- 
ator produced only A. C., how can it ex- 
cite its field, which, as I understand it, 
has to be excited by a direct current? 

A.1.—The field of an A. C. generator 
may be excited several ways. In many 
large machines a separate D. C. generator 
is belted or direct-connected to the shaft 
of the alternator, and this dynamo sup- 
plies the necessary field excitation. Where 
a large number of alternators are oper- 
ated in one power station, separate ex- 
citers are usually employed. These sup- 
ply current for a number of alternators. 
In case of failure or damage to the ex- 
citers that would necessitate the closing 
down of the whole plant, emergency cir- 
cuits are provided for, which supply 
direct current from another source, such 
as from storage batteries. 


Hot Wire Fire Alarm 


(386)—Bud Williams, Detroit, Mich., 
asks: 

Q.1.—Please give me details for mak- 
ing a practical temperature-actuated de- 
vice that will close a circuit and sound 
an alarm when the temperature of a room 
exceeds a predetermined value, such as 
would be the case if the building caught 
fire. 

A.1.—With the aid of the illustration 
you should have little difficulty in con- 


lights flicker very 


Cuba, 
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structing the thermostat shown. This 
utilizes the principle employed in hot 
wire ammeters. A No. 30 German silver 
or nichrome wire is stretched between 
two fixed points, one of the points serving 
as a binding post for one of the electric 
connections. A _ spring strip pressing 
against the center of the wire holds it 
under tension, so that as the wire ex- 


Hot wire 


Interesting example of a thermostat alarm, op- 
erated by a thin resistance wire, ringing an alarm 
bell when the current is too strong. 


pands, due to a rise in temperature, the 
spring takes up the slack and moves 
slightly, closing the circuit and ringing 
the alarm. 

A wire six inches long will be suitable 
for ordinary purposes. By means of the 
adjustable contact screw it can be cali- 
brated to sound the alarm at any pre- 
determined temperature. Another feature 
of advantage about this device is that 
when the alarm is once sounded it will 
continue ringing until stopped by hand. 
This is due to the fact that the battery 
current passes through the hot wire when 
the circuit is closed. This current pre- 
vents the wire from cooling and opening 
the circuit. 


Odd Lighting Circuit 


(387)—H. W. Kelly, Richmond, Ind., 
asks: 

Q. 1.—Will you please tell me how I can 
arrange two lights, one in each room, and 
a switch in each room, so that when I 
turn on either switch one light will be put 
out and the other lighted? I would want 
them connected to a 110-volt circuit. 

A. 1—As shown in the diagram, this 
circuit requires complicated connections, 
there being six wires running from one 
room to the other. A double pole and 
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Somewhat complicated connection for operating 
two lamps in different rooms, so that by throwing 
a switch in either room one lamp only will be 
lighted and the other will be extinguished. 


room, but if either switch is left open 
both lights will be out. If both switches 
are closed, either one or the other light 
will be lit, depending upon the position 
into which either switch is thrown. 


Uses for Burned Out Tubes 


(388)—W. T. Swingle, Hastings, Neb., 
asks: 

Q. 1—Is there any use for burned out 
vacuum tubes? 

A. 1—A burned out vacuum tube is 
practically useless. It costs nearly as 
much to repair as a new one would cost 
and the repaired tube will never be as 


efficient as the original one. For some 
purposes the base of the tube may be 
found useful. If the glass bulb is removed 
and a wooden handle inserted in its place 
it may be used as a connection plug, a 
vacuum tube socket acting as the recep- 
tacle. Four wires passing through a hole 
in the handle soldered to the four prongs 
will serve as the connection leads. This 
would then be a handy device for testing 
the wiring in a radio set, as it could be 
inserted in each socket before the tubes 
are put in, and a voltmeter connected to 
the leads would indicate the voltages ap- 
plied to the socket, so that there would be 
less danger of burning out tubes. Per- 
haps our readers can tell us other uses 
for these tubes. We know of no concerns 
who purchase them. 


Tungar Transformer 


(389)—Claude Schaffner, New Haven, 
Conn., writes: 

Q. 1.—I have a 1917 Hupmobile starter 
armature. By applying extra windings 
can I convert it into a transformer to 
operate a two ampere Tungar bulb for re- 
charging a 120 ampere-hour A battery? 

A. 1—We would not advise you to at- 
tempt to make a transformer out of the 
starter armature as it would require a 
good deal of experimenting before satis- 
factory results would be obtained. It 
would be much easier and more satisfac- 
tory to build up a core as described in the 
March (1928) issue and wind it with 
smaller sizes of wire, using 197 turns of 
ae oe six turns of No. 8, and 73 turns of 

03, 12; 


Electric Thriller 


(390)—Leon Breault, Woonsocket, R. L., 
asks: 

Q. 1—I have an electric thriller used 
for giving shocks to a group of people 
holding hands. Can I rewind the arma- 
ture so as to light a 1.6-volt flashlight 
bulb? 

A. 1.—The thriller now has many turns 
of fine wire on its armature. You should 
remove this, carefully noting how it is 
connected, and then proceed to rewind it 
with much larger wire, about No, -22 
B. & S. gauge. Of course the voltage gen- 
erated will depend upon the speed the 
machine is run at, care should be taken 
not to run it too fast or there will be 
danger of burning out the flashlight bulb. 


Medical Coil 


(391)—Isadore Litvak, Brooklyn, N. Y., 
asks: 

Q.1.—Please tell me how to make a 
medical coil. 

A.1.—On an iron wire core three-eighths 
inch in diameter and four inches long, 
mount two square wooden spool-ends as 
shown. Wrap two or three layers of paper 
around the core and then wind with four 
layers of No. 24 B. & S. D. GC. C. magnet 
wire. The two ends are brought out 
through the wooden ends and connected to 
the battery and interrupter as shown in 
the diagram. Wrap four layers of paper 
over the primary coil and then fill the 

PRIMARY LEADS 


SECONDARY. 6 
LEADS — 


IRON WIRE CORE 


Section of a medical induction coil for giving 
electric treatment to invalids. 


spool full of No. 86 B. & S. silk-covered 
wire. The two ends of this coil connect 
to two battery carbons or other suitable 
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electrodes which may be grasped by the 
hands when taking the treatment. Any 
suitable vibrator or interrupter may be 
employed, such as one taken from a small 
buzzer. A one-quarter mfd. condenser 
should be purchased and connected across 
the contacts as shown. The coil is oper- 
ated on two or three dry cells. The in- 
tensity of the “shock” may be adjusted 
hy tg of a rheostat in the battery 
circuit. 


DRY CELL CARBONS 


"DRY CELL CARBONS 


#MFD CONDENSER 
General layout and elevation of the medical 
coil just described. 


Charging Batteries on A. C. 


(392)—Jack Everest, Pittsburgh, Pa., 
asks: 

Q. 1.—Is it possible to charge storage 
batteries on alternating current by using 
the circuit shown in the accompanying 
diagram? In this diagram the twe stor- 
age batteries are connected so as to op- 
pose each other, and the two free or nega- 
tive terminals are connected to a 6-volt 
A. C. supply. Assuming the batteries are 
half charged, the first half cycle will 
charge one battery, which will take half 
the current from the other battery and 
the other half from the line. During the 
next half cycle, this battery discharges 
into the other, which also takes half the 
current from this battery and half from 
the line. It would seem then that each 
battery is charged by the other battery 
and the line and receives more energy dur- 
ing charge than it gives up. Would not 
both batteries finally become charged? 

A. 1— Although the A. C. line supplies 
current to both batteries, as much current 
flows through the batteries during charge 
as during discharge, and as it is the po- 
tential producing current that causes the 
chemical changes to take place inside of 
the cells they would not become charged. 
The current circulating through them 
would merely heat them. If the A. C, line 
were connected in parallel rather than in 


An attempted method of charging storage bat- 
teries from alternating current; the paradox ex- 
plained. 


series with one battery while charging the 
other, the circuit will work all right, but 
unfortunately this requires rectifiers to 
prevent the battery from discharging into 
the line during the other half cycle. 


Aquarium 


(893)—John McLetchie, Melrose, Mass., 
asks: 

Q. 1.—I have a large aquarium and 
would like to put a few electric lights in- 
side of it. Naturally they will have to be 
under water. Kindly let me know if this 
is possible and how to do it. 
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de 
Be An Electrical Expert 


At $75 to $200 a Week 


Every up-to-date fellow knows what a future there is in electricity. 


Big pay—fascinating work on land or sea—rapid advancement in a field where jobs are ten 
times more numerous than trained men to fill them, where $75.00 a week is just a fair starter, 
where top notchers pull down ten thousand dollars or more a year—in a field, where any man 
if he wishes, can easily have a business of his own, have men working for him, be his own boss! 


But what the average young man does NOT know, is what a simple, easy, A-B-C sort of a 
job it is to get started. 


You Can Start Right Now! 


Yes, you. You don’t need a thing you don’t already have! Youcanread. You can write. 
You can figure. You can think. And in your breast is the fire of ambition—the desire to 
get ahead! All right, that’s all you need—we can help you just as you are—just as we have 
helped scores, yes, thousands of other two-fisted young fellows determined to get out of the 
rut and into the electric field—into work that will be pleasant—easy —and all in your 
home, during spare time. 


Fascinating Home Study As You Hold Your Old Job 


With the help we will give you, you can slip right into one of these big pay—he-man jobs and never lose a 
day’s work. After a few weeks’ start, you can earn enough in installation and electric repair jobs alone to 
more than pay for the Course and lay a foundation for an Electrical Contracting or Repair Shop Business of 
your own. When the proper time comes, we will tell you the easy way to go about doing it. 


The Most Practical, Thorough and Condensed 
Electrical Course Ever Written 


This is the only home study electrical course that gives you the combined practical and theoretical training 
you must have before you can be a successful electrician without which you cannot succeed—with which 
you cannot fail. 


Written not by ONE man, with the narrow one-man viewpoint, but by 22 of the brainiest, most 
successful, electrical experts ever drawn from the field of practice and theory. Gives you the com- 
pete mastery of the subject—qualifies you as electrical expert to boss jobs—fits you right into the 

ind of a job you want—and does it in shortest time—at lowest cost—with the 


Most Binding Guarantee of Results Ever Offered! 


Satisfaction guaranteed or no sale! We not only SAY we can make you an electrical expert, we Guarantee bg 
it! If you are not absolutely satisfied when you have finished our Practical Electrical Course, we will refund 
every nickel you sent us. (4 


| Experimental Outfit Worth $30 Find out all about our la 
E; Drafting Course Worth Another $30 Offer. Find out about the 4 
@ Big Electrical Library Worth $25 thousands who have taken 


this course in preference to 
all others and MADE GOOD. Find out about the Electric Library—four elegant volumes—worth $25, 4 

but free. About the free Drafting Course worth another $30. The free Experimental and Demon- 

stration Outfit, including a real, not a make-shift Electric Motor, Wheatstone Bridge, etc.—the most , 4 

scientific, high-grade and complete Experimental Outfit ever supplied with a Course in Electricity. 0 a 
Get all the facts without cbligation, without expense! Just send the coupon! Electrical 
Coupon 


American School Gi 
Drexel Ave. and 58th Street, Chicago 0 American School, 
Dept. E-369, Chicago 


7 Please rush all informa- 


W7* tion relative to your Course 
Mo in Electricity. This obligates 


, me in no way whatever. 


Dept. E- 369 
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ELECTRICITY 


There is a wonderful opportunity right now for 
boys who like electricity. Boys who are ambitious 
and will train themselves in spare time can step 
into good positions and get experience that will 
give them a real start toward success in life. | 


| 


Good salaries are offered with rapid promotion. 


For 32 years the International Correspondence 
Schools have been training boys for success in 
electricity and over 300 other subjects. They will 
help you prepare right at home for a position in 
the line of electrical work you like best—or in 
any other work that appeals to you. Thousands 
of boys, through I. C. S. training, have stepped 
into fine jobs, but never were opportunities so 
great as now. 

Let the I. C. S. help you. Choose the work you 
like best in the coupon below, then mark and mail 
it today. This doesn’t obligate you in the least, 
and it will bring you information that may start 
you on a successful career. This is your \chance. 
Don’t let it slip by. Mark and mail this coupon 
now. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 8888, Scranton, Penna. 


Explain, without obligating me, how I can qualify for the 
position, or in the subject, before which 1 mark X. 


ELECTRIOAL ENGINEER = OHEMICAL ENGINEER 


Electrician Pharmacy 
() Electric Wiring im SALESMANSHIP 
Electric Lighting [J ADVERTISING MAN 
Electric Car Running en inmer f = 
(J Heavy Electric Traction Show Vard and Sign Falnt'¢g 
C Electrical Draftsman isan pia 
{(_] Electric Machine Designer [] DESIGNER 
Dele gaeh Exp. C] BUSINESS MANAGEMENT 
Practica] Telephony eo a 


(] MEUHANIOAL ENGINEER | Private Secretary 


|] Mechanical Draftsman Business Correspondent 


5: - BOOKKEEPER 
. oop = eal Practice Stenographer and Typist 
\! 


- Cert. Pub, Accountant 
Gas Engineer * 


Traffic Management 
CIVIL ENGINEER 5 Commercial Law 
() Surveying and Mapping GOOD ENGLISH 
CL) Mining Engineer STATIONARY ENGINEER 
L] ARCHITECT CIVIL SERVICE 
Architectural Draftsman Railway Mail Clerk 
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Blue Print Reading O Textile Overseer or Supt. 

(J PLUMBING AND HEATING LL) AGRICULTURE 
U Sheet Metal Worker (_] PoultryRaising §{_) Spanish 
LD) Navigator OJ Automobiles 1[[ RADIO 
Name 

’ 6-26-22 
Present Business 
Occupation. Address 
Street 
and No. 253 
City. State. 


Canadians may send this coupon to International Corre- 
spondence Sohools Canadian, Limited, Montreal, Canada. 


CATALOG ‘cs 


PAGES 
FREE 

Latest Reflex and Neutrodyne Circuits 
EVERYTHING IN RADIO 


One of the largest complete stocks in the world. 
O diagrams of latest Hookups. 


DEALERS ALL OVER THE U. S. 


Making big profits handling our supplies, 24-hour service. 
Goods shipped same day order received. 


WHOLESALE RADIO DISTRIBUTORS 


Dept. Q, 6 W. 14th St. Kansas City, Mo. 


; 7Erint’ Your Own 


Cards, circulars, labels, book, paper. Press $12. 
_ Larger $35. Job press $150. Save money. Print for 
< others, big profit. All easy, rules sent. Write factory 
for press, catalog, TYPE, cards, etc. 


D-66, Meriden, Conn. 


THE PIRESS CO., 


Omission 


On the first page of our last issue we 
published views of animal automata. We 
omitted to state that these are manu- 
factured in New York City, and that we 
are indebted to Messrs. Messmore and 
Damon of this city for the photographs. 


How and Why? 


(Continued from page 272) 


A. 1—We would suggest that you dip 
the lamp socket and connections into hot 
paraffin several times so as to form a 
thick coating of wax. All but the large 
part of the glass globe should be coated 
with the wax, and as the lamps are under 
water they will not become warm enough 


| to melt the wax. 


Small Transformer 
(394)—Joseph Ruz, Youngstown, Ohio, 


| writes: 


Q. 1—I have a small step-down trans- 
former with a core made up of steel lami- 
nations of the size shown in the illustra- 
tion. The primary coil consists of 680 
turns of No. 30 D. C. C. wire and the 


| secondary is wound with No. 24 gauge 


wire. I can operate a small toy motor 
and an automobile horn but the trans- 
former becomes very hot. 


Will you please tell me what is the 


matter with it? 


Diagram with dimensions of a lamination of a 
transformer, to which the answer refers. 


A. 1.—The reason your transformer be- 
comes hot is because the wire is too small 
to carry the current. No. 380 wire will 
safely carry .08 amperes, which multiplied 
by 110 gives the watts, or nearly nine 
watts. If you draw more than nine watts 
from the instrument it becomes hot. You 
cannot use larger wire because there is 
not room for it on the core, so the best 
thing is to make an entirely new trans- 
former, many of which have been de- 
scribed in other issues of this magazine. 


Q. 2.—Can I use a transformer to start 
an automobile starter, operating the starter 
on A. C., of course? 


A. 2.—Starter motors are usually series 
wound, and a series wound motor may be 
operated on alternating current as well as 
on direct current. However, it may be 
necessary to install an A. C. motor in the 
car in place of the D. C. one. Should you 
build a transformer for this purpose, it 
should have a 6-volt secondary capable of 
giving an intermittent current of at least 
150 amperes, which is the average con- 
sumed by a starter motor. We do not 
advise you to do this, however, as it can 
not be used on the house lighting circuit 
on account of blowing fuses, and a special 
power circuit would have to be installed 
for its use. 
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One Wire Telegraph 


(895)—Don Ault, Piches, Okla., asks: 

Please show the connections of a tele- 
graph that can be used between two 
houses with only one wire between. 


Q 
My 
CL 


Sounder and key of a simplified telegraph ap- 
paratus, one quite sufficient for practice and for 
learning the code. 


A. 1—The illustrations show such a 
telegraph system. Only one wire is re- 
quired between the two stations because 
the ground is used for the return. At 
each station is a battery of two dry cells, 
one telegraph key made from a piece of 
spring brass as shown, and one telegraph 
sounder. The sounder is made with an 
electro-magnet, such as are used in electric 
doorbells. A spike driven in the wooden 
base may be used for the magnet if it is 
wound with several layers of insulated 
magnet wire. A bar of iron is attached to 
a piece of spring brass screwed to the 
base, the iron acting as the armature that 
gives out the audible clicks when attracted 
by and drawn away from the magnet. An 
adjustable stop is placed above the arma- 
ture as shown. The back stroke is pro- 
duced here. A switch is connected across 
the key; this switch is closed while re 
ceiving a message from the other station, 
and opened while sending with the key. 
The waterpipe, or any other pipe or plate 
that enters the ground may be used for 
a ground connection. 


Artesian Wells Sources of Elec- 
trical Energy 


HE demand for electrical energy for 

light and power is leading to the de- 
velopment of power-sources hitherto not 
thought of as available for power pur- 
poses and artesian wells and geysers are 
among the latest recruits to be put to 
work. 

In northern Florida there are numer- 
ous artesian wells, deriving their upward 
pressure from their higher source in the 
Appalachian Mountains. The weight of 
water, whether it flows down, as ordi- 
narily, or upward, as in the case of an 
artesian well, is a source of hydro-electric 
power. Small turbines, varying from 150 
to 2,000 watts, are mounted directly over 
the wells and are producing electrical en- 
ergy on a number of Florida farms. A 
storage battery is used with these instal- 
lations, and is continuously charged by 
the generator. Since an overflow is neces- 
sary to keep an artesian well in good 
condition, the farmer not only has his 
electrical power, but his irrigation water 
as well. 

From the opposite end of the country, 
California, is announced the projected use 
of live steam from a series of geysers 
to operate electrical generating machinery. 
One well has been bored and capped, and 
it is estimated that the steam therefrom 
will generate 2,000 horsepower of elec- 
trical energy. The use of steam from 
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DR. T. O’CONOR SLOANE, 
A.B., A.M. 

Noted Instructor, 
Author. Formerly Treasurer Ameri- 
ean Chemical Society and a prac- 
tical chemist with many well known 
achievements to his credit. Not 
only has Dr. Sloane taught chemis- 
try in the class-room but he was 
| for many years engaged in com- 
mercial chemistry work. 


will teach 


Industrial firms of all kinds pay tempting salaries to get 
the right men. Salaries of $10,000 to $12,000 a year are not 
unusual for chemists of exceptional abilities. Chemistry 
offers those who are ambitious and willing to apply them- 
selves conscientiously the greatest opportunities of any vo- 
eation. Why be satisfied with small pay and hard, thankless 
work—learn the profession of Chemistry and your salary will 
depend only upon your own efforts and your own abilities. 


The work of the chemist is extremely interesting. If you 
are fond of experimenting, if you like exciting and fasci- 
nating work, take up Chemistry. To the man who is dis- 
satisfied with his present job, to the young man just deciding 
on his life work, Chemistry holds alluring charms, and count- 
less opportunities. If you want to earn more money, the 
way is open through our course in Chemistry. 


Now Is the Time To 
Study Chemistry 


Never before has the world seen such splendid oppor- 
tunities for chemists as exist today. The war has awakened 
the United States to the need of trained chemists and chemi- 
cal engineers. Everywhere the demand has sprung up. In 
factories, mills, laboratories, electrical shops, industrial 
plants of all kinds, chemistry plays a vital part in the con- 
tinuation and expansion of the business. In every branch 
of human endeavor the need for chemists has arisen. No 
profession offers such alluring opportunities and the next 


pads... Ph.D, 
Lecturer and 


ten years are going to show the greatest development in this science that this country has ever seen. 
Those who have the foresight and ambition to learn chemistry now will have the added advantages 
and greater opportunities afforded while the chemical field is growing and expanding. 


You Can Learn At Home 


Dr. Sloane will teach you Chemistry in a practical and intensely interesting way. 
study course written by Dr. Sloane himeelf is practical, 


NO PREVIOUS SCHOOLING NEEDED 


Our home 


logical and remarkably simple. It is illus- 


trated by so many experiments that are performed right from the start that anyone, no matter 


agents. 


CHEMICAL INSTITUTE of NEW YORK, Inc. 


66-B WEST BROADWAY 


Experimental Equipment 
Given to Every Student 


We give to every student without additional charge, this 
chemical equipment including fifty pieces of laboratory appa- 
ratus and supplies and thirty-nine different chemicals and re- 
The fitted heavy wooden box serves not only as a 
case for the outfit but also as a laberatory accessory for per- 
forming countless experiments. 
special feature of our course are contained in our free book Une : ] 
“Opportunities for Chemists.” it is fresh in your mind. 


how little education he may have, can 
thoroughly understand every lesson. Dr. 
Sloane teaches you in your own home 
with the same individual and painstaking 
eare with which he has already taught 
thousands in the class room. He will, 
in addition, give you any individual 
help you may need in your studies. 
This personal training will be of in- 
estimable value to you in your future 
career. 


obtaining a position in Chemistry. 


are doing. 


Equipment, 
offer for a short while only. 
self to find out about it. 
Full particulars about this information and free book, 
Chemists.”’ 
your name and address on a postal and 
mail it to us. 


Don’t Wait—Mail the Coupon NOW! 


Home Extension Division 3 


NEW YORK CNY .¢ 
4\-C 


Dr.T.O@ Conor Sloane 
I” OU aed 


cri EMISTRY 


Right in your own Home 


7 
Easy Monthly Payments ” 


You do not have to have. even the small price of the course to start. 
You can pay for it in small monthly amounts or earn it as many others 
The cost is very low, and includes even the Chemistry fs 
outfit—there are no extras to buy with our course. Write us and 

let us explain how you can qualify for a trained technical posi- 7 
tion without even giving up your present employment. 


SPECIAL 30 DAY OFFER,” 


Besides furnishing the student with his Experimental 
we are making an additional special! 
Write today for full 
“Opportunities for 
Send the coupon right now while 
Or just write 


¢ 
¢ ADDRESS 
¢ 


What Well-Known Authorities 
Say About Our Course 


From Hudson Maxim, 

“Dr. Sloane has done a much-needed work 
jn a much better way than anything of the 
kind has, heretofore, been done. 

“Dr. Sloane has a remarkable faculty of 
presenting Science for self-instruction of the 
student in such a clear and understandable 
way as to be most readily grasped and 
assimilated. 

“I, therefore, unreservedly recommend and 
place my highest indorsement on his work.’’ 


From Dr. W. W. de Kerlor, 

“I can not recommend your course too 
highly and I congratulate both you and Dr. 
Sloane on same. 


From John A. Tennant, 

“This is something which has long been 
needed. Your long experience in the teach- 
ing of chemistry + assurance that the 
course will be practical as well as plain to 
the untrained students.”’ 


What the Students Say: 


‘Your course has been worth $50,000 to my 
concern.”” 

“This is just like reading some fascinating 
fiction story.”’ 

“IT have just been made Assistant Chemist 
of my concern.”’ 

‘““Your course is just what a person wants 
to start in the wonderful science of Chem- 
istry.’’ 

“I find that your course is very interesting. 
I wait patiently for the aext lesson.’’ 

“I find the study of chemistry more and 
more interesting at every lesson and you may 
be sure that I am getting into studying habit 
even more than I ever did even in my school 


“T like the lessons so much that I honestly 
would not sell them for many times their 
price.”’ 

“I am taking this opportunity to express 
my satisfaction with your chemical lessons.” 

“I now have a fine position as chemist at 


the Du Pont Dye Works. It was thru your 
course alone that I have been so successful.” 
“I have written to different people about 
your course and they speak very highly of 
same.”” 
“If I don’t learn it isn’t your fault for I 
find that your lessons contain a whole let.’’ 
(Names and addresses on request) 


DIPLOMA AWARDED TO EACH GRADUATE 


Upon graduation each student is awarded our Diploma in Chemistry, cer- 
tifying that he has successfully completed his studies. 
certificate will be a source of pride to you all your life, as well as an aid to 


my part, your 


every student. 


special 30 day offer. 


Your name on this 7 
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Good Chemists Command High Salarien 


CHEMICAL 
INSTITUTE 
OF NEW YORK 


Home Extension 
Division 3 


66-B West B’way 
New York City 


Please send me at once, 
without any obligation on 
free book 

“Opportunities for Chemists,” 
? and full particulars about the 
You owe it to your- Experimental Equipment given to 

¢ Also please tell me 
about your plan of payment and your 
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Learn 


Electricity 


byActual Work 


No previous experience or education is neces- 
sary. Only by actual practical! work on 
every kind of electrical apparatus can you be- 
come a real Elecirical Expert capable of com- 
manding a Big Income. With such residential 
training, as given by COYNE, in Chicago, the 
Electrical Center of the World, you become an 
electrical expert in 3% months! Think of it! 
Hundreds and hundreds of men are constantly 
coming to COYNE with no other equipment 
than their Common Sense and their Ambition 
—and in 3% months’ time they go out into the 
world ready to make a name for themselves 
and earn Big Money. 


$200 to $600 a Month 


Electrical experts earn $200 to $600 a month. 
Some of our Coyne graduates have gone into 
business and make from $3000 to $20,000 a year. 


Are You Ambitious? Are you determined to 
be somebody? Then—COME! Never mind 
about any lack of education. Never mind 
about any lack of experience. COME! We 
will start you right at the beginning—put you 
to work, under the eyes of experts, on motors, 
generators, autos, batteries, radios, power 
plants, switchboards and hundreds of other 
electrical devices—and almost before you real- 
ize what is happening you will be an electrical 
expert ready to take a big paying position or 
go into business for yeursetn 


Earn While You Learn Wet: 


to secure jobs to earn a good part of their living ex- 
enses while studying. We give you Free a course in 
adio and a Life Scholarship which enables you to 

come back for further training at any time. We also 

assist you to secure a position after graduation. 


Send Coupon Now 


Send coupon today for big Free Book and full details 
of our special offer of Free Railroad Fare. Act now! 


COYNE ELECTRICAL SCHOOL 
1300-1310 W. Harrison St, Dept.15-73 Chicago, Il 


Free R.R. Fare 


COYNE ELECTRICAL SCHOOL, Dept 15-73 

aus 1300-1310 W. Harrison St., Chicago, Ill. 
: Please s i 

your special offer oh trea raleoat a oe getnon spn 
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the earth for this purpose has already 
been developed in Italy, where volcanic 
steam is producing 10,000 horsepower in 
the neighborhood of Pisa. 


Sam Graves’ Gravity Nullifier 


(Continued from page 241) 


the handiest weight carriers we could get 
and the sand was lying all around us. 
Sam is making an automatic speed gov- 
ernor; that’s what he’s gone to Chicago 
for—to get some parts. Say, let me tell 
you how he built that supporting plat- 
form way up there. The man who helped 
will tell the same story. 

“You see, there was no way to get even 
a pack mule up there. The men cut out 
a trail and scrambled up with what tools 
they needed, but those beams weigh nearly 
two tons apiece. The men just rigged a 
wooden derrick with a light hoisting rope 
and then Sam nullified those beams and 
one man pulled them up as easily as if 
they had been made of cork. It was the 
same with the big wheels and the cables! 
Savvy ?” 

“IT savvy, all 
President. 

On the short run back to the bungalow 
Lundholm asked: “Mrs. Graves, do those 
men who helped, and that mechanic who’s 
with us, know anything about the nulli- 
fier?” 

“No more than you do, Mr. Lundholm. 
No one but Sam and myself has ever had 
one little look into that box.” 

“That’s good!” he muttered. Then after 
a long pause: “As soon as your husband 
gets back, telephone me, if you please, and 
we'll arrange for a conference. This mat- 
ter will, I think, have to be very care- 
fully handled.” 

“All right, 
ready.” 

“And your husband has applied for a 
patent, of course? Perhaps you have a 
copy of the specifications and drawings. 
If so, we’d like to have a chance to look 
them over. It would save time, of course.” 

“He hasn’t applied for a patent, sir. He 
made out the specifications and drawings, 
but I persuaded him not to go so far yet. 
I think I showed him that it was far wiser 
to keep the process secret—at present, at 


least.” 

“You! You advised him that!” The 
President displayed almost as much 
amazement as when he lifted his own car 
with one hand. Then a grim smile came 
over his face. “I thought a woman— 
most women—never absolutely kept a 
secret.” 

She tossed her little head and pouted. 
“Perhaps that is so, Mr. Lundholm, but 
I’ve had some office training with men— 
real men, the Cartwright Cattle Company 
—and I’ve learned what it means, some- 
times, to keep a secret.” 

The puzzled look came back into his 
eyes and he lifted his hat courteously and 
drove away with his engineer, while Edna 
sought out a box of chocolates, snuggled 
into the hammock again and opened a 
well-worn notebook, murmuring joyfully: 
“Let us see what I’ve got about Mr. 
George Lundholm.” 

She fingered over the leaves until she 
found the clipping she sought. It was 
from a Denver daily and read: 

“In a recent interview with George M. 
Lundholm, the millionaire president of 
several great industries in the intermoun- 
tain region, he said: ‘Never since I 
started on my career have I been in any- 
thing in which I had not secured complete 
control. When I cannot secure that I let 
the whole matter severely alone!’” 

She laughed roguishly. “That means 


right!” murmured the 


Mr. Lundholm. We'll be 


| that he won’t play unless he has a per- 


fectly good hand! And Bret Harte says: 
‘Life ain’t th’ holdin’ of a goed hand, but 
th’ playin’ of a poor hand weil.’ M-mp! 
I think that Sammy and I are going te 
see some life, pronto!” . 

A week after she was telling her hus- 
band of the President’s visit. She fin- 
ished with: “So you see, Samivel, that 
Lundholm won’t come in unless he has 
full control—he thinks.” 

“What of that?” retorted Sam. “If he 
buys outright let him have all the control 
he wants. That’s his business! Sell him 
for a million dollars if he’ll give it. If 
not, make it a quarter million or a half.” 

“A million dollars!” she gasped. “Only 
one little million for a new power of 
world-wide application?” 

“It’s all we want, Edna. I’ve got other 
things on my mind that’ll bring in more.” 

“Just like an inventor!” she laughed, a 
little bitterly. ‘No business instincts at 
all. Almost unlimited wealth in your 
grasp and you're sidetracking yourself to 
make other inventions!” 

“Well, my girl, you can’t get even that 
million without giving control with it. 
Big capital won’t come in any other way.” 

Her eyes flashed and she said eagerly: 
“You say I can’t get it! Do you mean 
that you’ll leave it to me?” 

“Sure do! You can play the hand if 
you like. I’m not afraid of your losing 
all, and I don’t want to be bothered with 
161% 

“That goes, Sammy! Just don’t trump 
my aces and I'll see that the pot builds 
up to a respectable size. I’m not playing 
on a little million dollar limit. Watch 
me!” 

She presented herself a few days later 
at President Lundholm’s office and was 
received courteously, but with an evident 
expression of doubt and surprise. 

“Hasn’t Mr. Graves returned yet?’ he 
asked. 

“Oh, yes! But he’s very busy on that 
automatic governor, Mr. Lundholm, and 
he doesn’t want to waste time on business 
details, he said, so he sent me.” 

Instantly there came a suspicion to the 
President’s mind and a fierce scowl swept 
over his face as he thought it possible 
that the “damned fool sent his wife here 
to vamp me; to squeeze a few thousand 
more out of me with pretty smiles and 
childish talk. Hell!” 

Then, flashing as quickly as a movie 
picture change, came another thought: 
“Tt’s their ignorance of any gleam of the 
real value of the thing. The fool’s send- 
ing her into town to sell it—to sell this 
prodigious value—just the same as he 
sends her in to buy a pound of tea and 
box of crackers. They’re pikers and act- 
ing like pikers and they’re surely my 
meat !” 

“I hope you’re not disappointed, Mr. 
Lundholm,” she murmured as she noted 
the black cloud over him. “Sam is an in- 


ventor. He knows and cares little for 
business. He always leaves such things 
to me. I am sure that I can tell you 


plainly what we propose.” 

He felt jubilant. This was going to be 
much easier than he had expected. “All 
right, Mrs. Graves. I suppose you’ve 
brought the drawings and specifications 
with you?” 

She shook her head and smiled. “No, 
sir. We decided that we would not reveal 
the secret until a real company was 
formed and we were paid what we think 
right.” 

“Good Lord! Mrs. Graves. Can it be 
possible that you expect me to waste my 
time in organizing a company and looking 
up capital for something I know abso- 
lutely nothing about?” 

“You’ve seen what it will do, Mr. Lund- 
holm.” 
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“Capital hasn’t seen it!” he retorted, 
grimly. “What sort of fool would I look 
te ask men to put up perhaps two or three 
hundred thousand to exploit some machine 
that’s locked up in a box and which I 
don’t know is metal or er—legerdemain? 
Ridiculous! We may as well end this 
interview right now, Mrs. Graves. I am 
a pretty busy man.” 


She smiled bewitchingly. ‘“You’re also 


aman of big reputation, Mr. Lundholm, 


and teo good a sport to throw up your 
hand without seeing a little further into 
the game!” 

Perhaps she hit him right. Anyway, a 
eurious twinkle came into his eyes. 
“What's the ante, Mrs. Graves?” 

“Not even a white chip, sir, until you 
see those papers and drawings. Here’s 
our proposition. You form a company 
with ten million dollars capital and pay 
us six millions in stock for the patents. 
When that company is incorporated and 
the stock paid in we’ll give you all draw- 
ings and specifications; apply for the 
patent and assign it to you.” 

He gasped as he slumped back in his 
ehair, and the term “Pikers” went before 
his eyes in circles. Presently he sneered: 

“And suppose that patent is never al- 
lowed?” 

“Pye thought of that, please. You can 
put our six million dollars of stock in 
trust somewhere to be delivered to us 
when that patent is allowed—not before. 
Isn’t that fair?’ 

He scowled again without answering 
the question. “The sum you mention is 
absurd; quite out of the question. Make 
it a million capitalization—you take forty 
per cent for the patents, and I’ll talk to 
you.” 

“Oh, dear no, sir! If it was only you 
we were to deal with we might do some- 
thing like that. But with a company we 
meyer know who are friends and who 
are—are schemers. We must retain con- 
trol!” 

Beneath the smiles, the roguish curves 
of the lips, the almost girlish pleading in 
the tones, he saw a determination in the 
eyes and chin which surprised him. He 
grimly smiled as he remembered, “And I 
thought they were pikers.” Then: 

“Of course your figure is absurd! 
You’re estimating what the invention will 
do far above its merits. Now look! 
What special saving would there be with 
your—er—barrel power plant over a 
hydraulic plant? Water costs nothing; 
the entire cost is in the harnessing, and 
you’ve got to spend about as much to 
harness your gravity nullifier.” 

She gasped a little at that thought, and 
he followed up his point: 

“You spoke the other day of its revo- 
lutionizing transportation. How would 
it? You’ve got to transport goods, even 
if a carload doesn’t weigh a pound, and 
it costs nearly as much to run empties 
as to run loaded cars. The tracks, rolling 
stock and personnel all have to be there. 
Besides, how would you keep trains on 
the tracks if they had no weight? 

“Tt’s the same with vessels. If a hold 
is full of freight that has no weight, the 
ship would have to take in ballast, and if 
you nullify the gravitation of one you'll 
do it with all. No vessels would ever un- 
tie from a wharf with practically empty 
bottoms. How would you move stuff? 
You’d destroy all transportation instead 
of helping it!” 

But she had recovered herself now and 
smiled frankly. “Those are good talking 
points, Mr. Lundholm, but I have some 
good ones, too! How about steam power 
with its tremendous cost of great engines 
and enormous consumption of coal and 
oi1? How about using nullifiers on great 
construction operations: building sky- 
scrapers, great dams and bridges? How 
about getting minerals and coal up two 


277 


Announcing the “GemPHone” 
the a | 
DOLLAR 
1000 ohm 
ADJUSTABLE 


PHONE 


Don’t judge the “GEMPHONE” 
by its price. It is the cheapest radio $ 
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\S 
Ad ijustable Rubber a 


(Patent Pending) 


with 3 ft. Cord 


Shipping Charges Prepaid 
to any point in the U. S. 


phone on the market but its exclu- 
sive features place it in a class by 
itself. Its performance, the clarity 
and volume of sound reproduction, 
the faithfulness with which it repro- 
duces radio broadcasting and code, 
the exquisite quality of tone to- 
gether with a remarkably loud and 
clear volume, make it the equal to, 
and in many cases the superior of, 
phones at three and four times its 
price. 

The “GEMPHONE?” is of stand- 
ard type and made of the very best 
grade of materials throughout. It 
is adjustable—one set screw enables 
you to adjust the phone to secure 
perfect reception under any condi- 
tion. 

The case is made of turned wood, 


This Complete Radio 
Receiving . | 
Set / 


Consisting of || 
Radiogem 
Gemphone 
and Aerial 


$250 


This outfit is ab- 
solutely complete, It 
includes everything 
you need to hear the 


: : 3roadcast Programs, 
an exclusive feature with the ee Sie teune 
“GEMPHONE.” This feature is aignals, -atip eet OF 
. . . and sta lon mes- c= « 
responsible for its exceptionally sages. Nothing more (patented Jan. 8, 1924) 


to buy—no batteries 
or tubes needed—no upkeep of any kind. 

The simplest radio outfit made—yet as practical 
as the most expensive. A crystal receiving set that 
you can operate and enjoy even though you know 
absolutely nothing about radio. You receive the 
RADIOGEM unassembled, together with a clearly 
written instruction book, which shows you, how te 


rich and mellow tone. 

The “GEMPHONE?” is sold un- 
assembled. The coil is wound to 
1000 ohms—all you need to do is 
to place the parts into the case, 
tighten up the adjusting screw and 
connect the terminals and cord. 
Our instruction pamphlet shows 
how to assemble it in two minutes, 
using only a screw driver. 


quickly and easily construct the set, using only 


your hands and a scissors, ‘The instruction book 
explains simply and completely the principles of 
radio and its graphic illustrations make the as- 
sembling of the RADIOGEM real fun. 


Price of Radiogem without phone or aerial, $1.00 


Order Direct or From the Following Dealers : 


Grand Rapids, Mich. Medford, Ore. Philadelphia, Pa, 
Specialty Sales Bureau Virgins Radio Service Jos. J. Miller 

Hamilton, Ont., Canada Media, Pa. Philipsburg, Pa. 
Radio Supply Co. Media Elec, Co. A, O. Curtis 

Hartford, Conn. Melbourne, Australia Poughkeepsie, N. Y. 
Sage Allen Co, Marks & Abrahams, Chas. P. Raymond 


Astoria, Ore. 

Cook & Foster 
Atlanta, Ga. 

Miller’s Dollar Store 
Brooklyn, N. Y. 

Weber Talking Mach. Co. 


Hawera, New Zealand Pty., Ltd. Pullman, Wash. 
BEmale, Le LS Equip. Co H. H. Blake Newark, N. J. Electric Supply Store 
Chicago, III, RR i Re eR el bap Var 
. . & ew Yor ity, N. Y. . A, Loubert 0. 
Barawik Co. de Cuba Dixie Supply Co. Seattle, Wash. 


Home Supply Co. 

Levitus & Flansberg Manuel Nodar, Jr. 
Cleveland, Ohio Radio Novelty 

Service Publishing Co. Hoboken, N. J. 
Dallas, Texas () 

Cullum & Boren Co. 

Texas Furn. & Storage Co. 
Gary, Indiana 

Tribe of K. 


M. Massana Frank B. Wilson 
Springfield, Mass. 
Johnson’s Book Store 
Springfield, Ohio 
Moore Sale’s Service 
Syracuse, N.Y. 
Syracuse Supply Co. 
Washington, D. C. 
Chas. Klaben Co. 


THE RADIOGEM CORP., 66-P-West B’way, N. Y. City 
DEALERS-- Write for Prices and Circulars. 


Eastern Radio Corp. 
Radio Specialty Co. 
Harold M. Schwab 
Norfolk, Va. 
. R. Prieman Co. F. J. Sawyer 
Laurel Springs, N. J. Northampton, Mass. 
Stone & Kean Parsons Elec. Shop 
Los Angeles, Cal. Oregon City, Ore. 
Lester’s Radio Shoppe Singer Hill Radio Service 


QUESTIONS | 
ant ANSWERS 


Fl ’ Examinations 
Diagrams, symbols, tables, notes 
and formulas for preparation for 


2650 MILES 


ON ONE TUBE, Broadcasting from Atlantic Ceast, Mex- 
ico, Canada, Cuba and Hawaii, heard in California by 
users of CROSS COUNTRY CIRCUIT. Atlantic Coast 
users hear California. Range due to simplicity of set 
and operation by only one tuning control. asy and 
cheap to build by any novice. Dry cell tubes may be 

Complete understandable instructions, full size 
panel layout, assembly photo, etc. Postpaid, 25c; stamps 


seceptec- __ YESCO RADIO SHOP READE PUB. CO 
Bex PE-117 OAKLAND, CALIF. 296 Broadway, N. Y. City 


Insure your copy reaching you each mouth. Subscribe to PRacTIcAL Exxocragics—For- 
eign, $2.50 a year ; Domestic, $2 a year. Experimenter Pub. Co., 53 Park Place, N. Y. ©. 
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HERE’S YOUR CHANCE TO 
LEARN NEWSPAPER WORK 


Experienced Editor Will Teach You How to Become a Reporter 


FASCINATING WORK— GOOD PAY—BIG OPPORTUNITIES 


Only a Few Months’ Work Required to Qualify You 
for a Better Position 


Regular reporters earn from $40 to $125 a week. 


Good deskmen on a daily paper are 


paid from $60 to $100 a week. A “Star” Reporter can command his own salary. Hundreds 


of ambitious men and women enhance their 
income materially by corresponding for news- 
papers or writing for magazines in their 
spare time. 


We Will Teach You at Home 


We can develop your talent for writing 
and lead you into this well-paying profes- 
sion. Our Practical Course in Journalism 
was personally prepared by Henry J. Brock- 
meyer, Assistant City Editor of the New York 
Evening Post. Mr. Brockmeyer has trained 
hundreds of men and women, many of whom 
have, under his guidance, developed into 
front rank reporters or feature writers. 

Mr. Brockmeyer’s course will teach you 
what it would take years of actual news- 
paper work to learn. The lessons are just 
brimful of everything a reporter must know. 
The following are only a few of the subjects 
covered: 

Starting in Journalism. What is a news- 
paper? What is News? Start and Finish 
of a News Story. Technical Terms. The 
Type Point System. Styles of Type. Proof 
Reading. Capitalization and Punctuation. A 
Late Fire Bulletin. Court Stories, Libel 
Laws, Copyright. Hints to Reporters. Per- 
sonal Conduct. Re-Writing and Condensing 
Stories. Paragraphs and Short Items. Good 
and Bad Styles. Broadening the Vocabulary. 
Aids to Good Style. Special Stories. Sugges- 
tions for Stories. Rhetoric. Preparing Your 
Story. Don’ts for Writers. Office Organiza- 
tion. Syndicated Matter. Business Office. 
Mechanical Department. Hints for Headline 
Writers. The Make-Up. The Country Cor- 
respondent, etc., etc. 


Write for Free Circular “P” 


YOU SAVE 50% IF YOU 
USE COUPON AT ONCE 


Special Limited Offer Gives 
You Opportunity of Learn- 
ing at Half Price 


The regular price for Mr. Brockmeyer’s 
Practical Course in Journalism, including 
full consultation privileges, is $10.00. To 
give more persons, both men and women, 
the opportunity of learning this profes- 
sion, we have decided to offer the com- 
plete course to anyone who uses the coupon 
below before April 20 for $5—exactly half 
price. 

Anyone taking advantage of this special 
offer will be entitled to all the privileges 
of the course, exactly the same as though 
he had paid the full price. These priv- 
ileges include a full consultation service, 
conducted by Mr. Brockmeyer personally, and 
cover any questions whatsoever in connection 
with journalistic work. 


Five Days’ Trial 

In addition, we offer to send you the course 
on approval. 

Just pin a check, money order or five 
dollar bill to the coupon below and mail. 
Then take five days after the course arrives 
to decide whether you want to keep it or 
not. If you are not fully satisfied return it 
at our expense and your money will be 
immediately refunded. 


i Nh re ee i i he ee ee el 


THIS COUPON EXPIRES APRIL 20, 1924. 


THE PRESS GUILD, Inc., 
66-B—West Broadway, New York City 


In accordance with your special offer enclosed please find $5 for which you are to ship me at 
once, prepaid, Henry J. Brockmeyer’s complete course in Practical Journalism with the distinct under- 
standing that if I return the course in five days my money will be refunded in full and no questions asked. 


(Name) 


Z a BIG MONEY 
INA BIG FIELD 


(Za Ps Wanted — and wanted quick 
(| are men who can qualify for 


Finig pe Positions in the enor- 
Fig ast mit teres Mew Radio Industry. 
Once vf a lifetime pF ce. Fast, easy 


to learn. Noprevious experience needed 


ie ARadio Expert 
: $3000 to$10.000a¥ear 


Learn at home, by actual tice, to design, construct, 
install ,operate, repair aod nell Radio Equipment. Pleas- 
ant, fascinating, rofitable, My methods are simple, 
clear and successful. Turn your spare time into cash. 
OND EIVING S$! 
Bsa ea ee eS 
&. G. Saebanote Reale Eng., American Radix Association 
4513 Ravenswood Ave., Dept.1s3, Chicago 


VACUUM TUBE 


RADIO 


syeee Sets Now ? A! Es 


Here’s a vacuum tube set that receives from 100 
to 300 miles—many get stations 1,000 miles away. 
Simple to tune, no experience needed. Costs no 
more than a crystal set. Comes in handsome 
cabinet, bakelite panel, completely assembled. 
Send no money. Pay only $9.85 plus postage on 
arrival. Regular value $20. Satisfaction or money 
back. Order today! 
THE HEXNITE CO. 

135 Duane Street, Dept. 2, New York City 


or three thousand foot shafts? Besides, 
there may be development of control 
which will make it fully as useful in 
transportation.” 

“You haven’t shown any indication of 
it yet, Mrs. Graves.” 

“We surely have! Don’t we take the 
gravity out of just what barrels we choose 
to, up there at the canyon, and leave those 
we choose to normal?” 

“But how?” 

“T didn’t call your attention to that, sir. 
Those barrels are connected in groups of 
twenty, and we can turn the nullifier cur- 
rent into any one of those groups without 
affecting the others.” 

“How about the cables, Mrs. Graves ; 
don’t they carry the current?” 

“They’re insulated from it. You noticed 
that every barrel has an iron tube running 
clear through it, the ends projecting about 
a foot from each end. Those tubes hold 
the barrels to the cables, but where they 
are fastened to the cables they are in solid 
rubber insulations.” 

“T see,” he murmured, “Of course other 
improvements may be made. And, as you 
say, the thing surely has some value. 
But 

There he paused and his brow was 
heavily corrugated and his eyes half 
closed. “I tell you what Ill do. Id 
rather keep this in private control for the 
present. I have two propositions. Ill 
capitalize an ample factory to manufac- 
ture the nullifiers and develop a trade 
for them and give you half the profits. 
Or I’ll give you two and a half millions 
outright for the patents when they are 
secured.” 

She scarcely pondered for a moment. 
“I think we’d rather take the cash, if it 
was five millions instead of two and a 
half. I really believe that your offer of 
half profits would pay better, but I sup- 
pose I’m a little weeny bit like Mr. Edi- 
son. Did you ever hear what he once 
said? Ill show you.” 

She took her little notebook from her 
bag, turned to a clipping and read: 
“Thomas Edison once said: ‘I always 
play my blue chips first. I think of the 
biggest thing that could be done and try 
to do that. Many men take twenty years 
to get where they should have started the 
first day.’ 

“That’s the way I feel, Mr. Lundholm, 
We might get two or three times five mil- 
lions in twenty years, but we’re going to 
play our blue chips first. Savvy?” 

Again his eyes half closed and the deep 
corrugations wrinkled his forehead as he 
muttered to himself: “And this is the 
woman I thought a piker, or a little mar- 
ried flapper trying to play business.” 

He glanced at her keenly. The shrewd, 
keen, cold eyes, the thin, tightly com- 
pressed lips, the obtrusive chin of the 
business woman were not there in the 
slightest degree. Priding himself, as he 
always had, in his ability to quickly esti- 
mate any man, he found himself utterly 
bewildered by this attractive little woman 
in her sport skirt, her brushed wool 
sweater and jaunty hat pressed down on 
curly head so firmly that only the twin- 
kling innocent eyes peeped at him from 
under the narrow brim. 

Presently he grunted: “I guess it will 
have to be as you say.” He pressed a 
button, and when his stenographer ap- 
peared, said: 

“Jim, take down an agreement; 
copies !” 

He dictated, and when the typewritten 
copies were ready, handed one to Edna, 
who read it carefully. etek handed it 
back. 

“The last clause, Mr. rundhoine reads: 
‘Any improvements or additions made at 
any time by the said Samuel Graves shall 
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become the property of the said George | 


M. Lundholm without cost to him.’ 
“There should be added to that, sir, that 


the cost of experimenting and making | 


such improvements will be paid by you.” 

He laughed grimly. “‘To the last 
pound of flesh, eh? Make that change, 
Jim!” 

Then, with a very earnest expression, 
he added: “If you had accepted my first 
offer I should have suggested that you 
become an active partner in the business— 
the business manager, in fact. 
just the qualifications for this particular 
thing. I don’t mind telling you now that 
I had decided before to limit my offer to 
a million or perhaps a million and a half. 


And you’ve forced me to raise my ante to | 


five millions!” 
“Yes,” she laughed, “but don’t forget 


that you take the whole pot, Mr. Lund- | 


holm!” 


“Ball Lightning’”—An Explanation 
By E. Kisurn Scort, M.Inst.B.E. 


ROM time to time one sees in the 
daily press, and occasionally in sci- 
_ entific journals, circumstantial ac- 
counts by people who say they have seen 
a ball of fire, or globular lightning, as 
it is called. Occasionally the particulars 
are given in considerable detail by observ- 
ers who have scientific knowledge, and 
also by others who are not given to imag- 
ining or exaggerating what they see.- It 
seems to me, therefore, that the attitude 
of pooh-poohing the matter and saying 
that it is merely an optical illusion is not 
justified; the accumulation of evidence is 
much too great for that. 


_ After thinking about the phenomenon a 
good deal I have come to the conclusion 
that it can be explained in quite a simple 
rational way that fits in with well-known 
chemical and electrical facts. I believe 
that the ball is concentrated or possibly 
liquid nitric oxide gas, which has been 
made by a relatively short flash from a 
low-lying cloud to earth. Certainly all 
the observations fit in well with the for- 
mation and action of such gas. 


We know that when air is passed 
through an electric are flame in a large 
electric furnace, the nitrogen and oxygen 
combine to make nitric oxide gas, which, 
as it cools down, begins to take up more 
oxygen and form nitrogen dioxide. The 
process is quite well known to electro- 
chemists, and in Norway, and elsewhere, 
a plant has been running for many years 
which aggregates over half a million horse- 
power and makes nitrates from the air in 
that way. 


We also know that when lightning 
strikes through the air it makes nitric 
oxide. That is one of nature’s ways of 
fertilizing the soil, and it has been esti- 
mated that 100 million tons of nitrogen 
fixed by lightning flashes fall annually on 
the earth’s surface. 


The energy suddenly released by a flash 
is enormous, and the pressure has to be 
millions of volts so as to tear a way ora 
hole through the air dielectric. I expect 
that momentarily a very. high pressure is 
set up, immediately followed by a reaction 
which gives a sudden chilling effect. If 
that be so, then the conditions are ex- 
tremely favorable to the production of a 
large amount of nitric oxide gas in a very 
concentrated and probably liquid form. 


Lightning is of two kinds, namely, 
flashes between a cloud and earth, and 
flashes between clouds. When the first 
occurs the cloud has first to come rela- 
tively close to the ground, and that is why 
there is darkness just before a storm, also 
the most violent flashes occur before the 
rain has had time to lower the tension by 
discharging it piecemeal by raindrops. 


You have | 


500% 


Electrical 
Laboratories 


Sent to Your Home 


Real actual-size, expensive units of electrical apparatus are mailed to you 
without extra charge while learning. The illustration shows one of the 9 new 
home-laboratory outfits. As fast as you have completed the work of one lab- 
oratory, another is sent, until you have mastered the entire field. You, there- 
fore, advance step by step, from simple electrical experiments to complicated, 
intricate, important practical work. 


Learn Electricity this New Quick Way 


You can get the finest electrical training at home in your spare time. 
You need not leave your job, your friends, your home. This wonderful new 
home-laboratory training course in Practical Electricity brings this great, big 
technical school to your very door—into your very room. It develops ability, 
step by step, and leads you to every reward the great field of electricity can 


| Just Like Going to School 


Our large faculty of experts offer you a short cut that combines theory 
and practice, eliminating all the non-essentials. The plan is so simple—so 
logical—so carefully arranged, and also so interesting, that in a surprisingly 
short time you will have made yourself a master of technical electricity. 


Earn Big Pay 


Billions of dollars are invested in this great industry. Trained experts 
are in demand and handsome salaries are paid. You can easily master the 
work through our personal coaching and “home-laboratory” plan so that you 
can step immediately into the industrial field. WE ASSIST ALL OUR GRAD- 
UATES TO POSITIONS WITH THE LEADING ELECTRICAL FIRMS IN 
THE UNITED STATES. 


FREE— Electrical Apparatus 


In addition to the free use of our 9 large electrical experimental boards 
we will give you all materials and apparatus needed for experimental work 
with the 9 outfits, absolutely free and ship it with the first laboratory ship- 
ment. No materials to be purchased by you. We furnish everything needed. 


EXTENSION DIVISION 


GCHG@DSL of ENGIN EERING 


of Milwaukee 


415 MARSHALL STREET MILWAUKEE, WIS. 


Extension Division, 
School of Engineering, 


Dept. P. E.-3. 415 Marshall Street, Milwaukee, Wis. 


Please send me full details of your “new wonderful laboratory method” 
of home-study in Practical Electricity. This request obligates me in no way. 
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Assuming that highly concentrated or 
liquid nitric oxide gas is rolled up, as it 
were, into a ball by such a lightning flash, 
then owing to its density it would gravi- 
tate slowly downward in exactly the way 
that observers say they have seen. While 
doing so, the outer layer of the gas will be 
gradually oxidizing to nitrogen dioxide, 
and this will dissipate in the air, and if 
the length of travel through the air is long 
enough it will all disappear in that way. 
Occasionally, however, the ball of gas 
starts to fall from a point so near the 
earth that some of it is still in the form 
of a ball of concentrated nitric oxide when 
it arrives at earth level.—#Hlec. Rev. 


HERE’S A DANDY 
““B” BATTERY 


Built under rigid specifica- 
tions to give forth the best 
for radio reception. A Bat- 
tery built by experts—guar- 
anteed to satisfy you. 

Use a Rosendal “B” Bat- 


A Strange Lightning Stroke 
tery when you're going By B. BE. THomPson 

after distance. See how clearly it brings the signals in. You will M Y employer was asleep upon an iron 

be surprised, too, at the length of service it will give. Sent direct bed during an electrical storm. 


- : About four feet from the foot of the bed 
to you from the factory, all charges prepaid, at these exceptionally there was a telephone upon the wall. 
low prices. 


A flash of lightning ran in on the wire, 
jumped from the telephone to the bed, and 
tore the shoe from the right foot of the 
sleeper, hurling it through a space of 
about seven feet to the outer side of the 
room. 

The shoe is still in his possession, so 
badly mutilated as to resemble a rat’s 
nest, although my employer was not in- 
jured in the least. 


G2" ELECTRIC C 
LONG DISTANCE arog zune. CATALO 1G 
WITHOUT AERIAL ‘Prices, Send today for new issue. CRED 


Send M. O. or order C. O. D. 


Large Medium Small 
22144 V. Plain ......$1.66 $1.33 $0.93 oO. 
2214 V. Variable ... ane 1.50 1.00 


45 V. Plain 233 2.33 J 
Chemical and Radio Engineers 


45 V. Variable ... 3.66 2.66 eeee 
Ask for Circular on other radio parts 2 and 4 Stone Street New York 


YOU TOO 


few do your own wiring and re- 

pairing of lighting, garages, irons, 
vacuum cleaners, washing machines, 
table lamps, ete. Mest complete 
book on everything electrical in 
the home. See how easy it is; no 
electrician needed. 

Just send your mame and ad- 
drese, pay postman $1.00 plus a few 
cents postage, or send a dollar bill 
with erder. Money backif not satisfied. Cirewlar FREE. 


HOME BOOK CO., 388DD Arcade Bldg., Cleveland, Ohio 


WANTED 


Dealers and Jobbers to handle “RASCO” Radio Findings, ‘THE BIGGEST PROFIT MAKER 


IN THE WHOLE RADIO BUSINESS.” Write or wire for particulars. CONTENTS OF 
I TTL RE SE cS ; eR PE CABINET 
‘ 900 Assorted Lugs 
750 Assorted Name 
Plates 

12 Bezels—small 
12 Bezels—large 
48 Cat’s Whiskers 
36 Switch Levers 
36 Pointers 

75 Phone Tips— 


reintie rene 5 ana 
Pacific Coast and Cuba brought in with our f electrica xtures, e have no 
new aerial. Can be attached to any electric } dealers, Buy direct, Save 50% bea 2 
light socket soste:only $1.50. . Money. beck it pe Specials: Set of 8 electrical (2 ——= 
quatahten inet aay crystal teitake eats 4, fixtures with glassware, complete. 4 
" : ly wired, ready to connect, $24.50 
C. M. Junker Co. Pitcairn, Pa. MANY OTHER BARGAINS 
k United Lighting Fixture Co, 
Bowery, .N. Y.C. 
Dept. 277 


Mr. Dealer: 


Your stock is not complete 
unless you have one of 
these cabinets on your 
counter. It contains 35 
radio necessities which 
every customer needs. It 
will sell standard radio 
equipment for you at ever 
increasing rates. 

It gives a splendid service 
to your customers—many 
customers coming to the 
store when they know that 
vou handle these radio 
findings. 


It is the small things that standard 
give you the biggest profits. 75 Phone Tips— 
But at the present what separable 


happens? You buy ex- 
pensive little radio parts 
(findings) and stow them 


36 Adapter Bushings 
48 Angle Plates 
45 Assorted Cap 


away in drawers and box- OF Beast. : ‘ ce Nuts 

es. Your customer is i om ama nad RRS peace: fer ag 36 Lock Nuts 

never reminded that you As ; Sue ste oie ; 450 Assorted Lock 
carry these items. YOU Washers 

BiO TH «LOSE: The = i ne ee ee oh Ree a ed — 

“RASCO” way _— solves 2,559 TOTAL PIECES 
this problem. Customers Costs You 


now buy radio findings in 
unheard-of quantities be- 
cause the ““RASCO” cab- 
inet on your counter com- 
mands attention. 


$16.50 


per Cabinet 


or 
Price of 234% 
Cabinet on Your Investment 
ORDER YOUR 
] 622 CABINET TO-DAY 
SALESMEN WANTED 
F. O. B. aS @ to sell this cabinet. We 
New York A still have a limited ter- 
IMMEDIATE ‘ ritory open. Write or 
SHIPMENT = j wire for particulars. 


RADIO SPECIALTY COMPANY. Inc. 


Wholesale and Manufacturing Department 
FACTORIES: ELKRIDGE, MD. 


23 WEST BROADWAY, NEW YORK CITY 


BROOKLYN, N. Y. 
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Earl Roberts, tenor-banjo artist 
with the famous Westphal 
Orchestra, Columbia record art- 
ists, uses and endorses the New 
Gibson Mastertone Banjo 


You, Too, Will Appreciate the 
New Gibson Mastertone 


The same qualities of this tenor-banjo which have 
captured artists in the great recording orchestras will 
win you, whether you take up the banjo for pleasure 
alone, or for the wonderful opportunities for profit 
which it affords. : 


No instrument is more popular today than the banjo. 
Only in the Gibson Mastertone can you obtain the 
Gibson Rim and Ball Bearing Tone Tube Construction, 
The Gibson Tone Projector and the other exclusive Gib- 
son construction features which make it easier to play, 
marvelous in tone quality and carrying power, and 
absolutely dependable. 

FREE BOOK. Send for your copy and details of Easy 
Payment Plan on any Gibson instrument, including 
Tenor-Banjo, Mandolin-Banjo. Guitar-Banjo, Cello- 
Banjo, Mandolin, Mandola, Mando-Cello, Guitar, 
Harp-Guitar and Mando-Bass. Mention instrument 
when writing. 


GIBSON, Inc. 
319 Parsons Street Kalamazoo, Michigan 


Every phase of all 
branches of 


ELECTRICITY 


taught by 
Actual Practice 


In America’s foremost and oldest 
institution for trade training 


No Books Used 


Individual Instruction. 
Start Any Dey 


Write for FREE 64-page catalog 


THE NEW YORK 
ELECTRICAL SCHOOL 


31 Waet 17th St.. New York City 


Be an Expert Repairman 


ON MOTORS AND GENERATORS 
Repair and Maintenance Men in Big Demand 
LEARN IN THREE MONTHS 
Insure yourself permanent income and bigger op- 
portunities—here at this Great Electrical School 
you actually wind D. C. and A. C. armatures 
under expert instructors. Write today for 72-page 

illustrated book. It’s FREE. 


School of Engineering of Milwaukee 


P.E.-3, 415-17 Marshall St., Milwaukee, Wis. 


Edison Medal Awarded to 
Prof. Millikan 


HE Edison Medal for especially 
meritorious achievement in the field 


of electricity was presented recently 


to Professor Robert Andrews Millikan of 


the California Institute of Technology. 


This award is the highest which the elec- | 
trical engineers of America can pay to | 


anyone. 


The presentation was made at the | 
Pacific Coast Convention of the American | 


Institute of Electrical Engineers at Del 
Monte, California, by Dr. F. B. Jewett, 


talking from New York over the transcon- | 


tinental line of the Bell System. Dr. 
Jewett, vice-president of the Western 
Electric Company, was president of the 
American Institute of Electrical Engineers 
at the time the award was voted. A 
public address system installed in the 
convention hall made his words audible to 
everyone present. 

At midnight by New York time Dr. 
Jewett began to speak into a microphone 
at the New York end of the long distance 
line. At nine o’clock by Pacific Coast time 
the convention at Del Monte began to 
hear what he said. Dr. Jewett said: 
“Probably the best known and most note- 
worthy of Millikan’s works are his so- 
called ‘Oil-drop’ experiments, which were 
undertaken for the purpose of making 
precise measurements of ‘e,’ that is, of 
the fundamental electrical quantity. These 
experiments proved conclusively that all 
electrons are alike and the results ob- 
tained by Millikan have been of inestima- 
ble value in the calculation of physical 
constants. In a word, the results which 
he obtained were revolutionary in char- 


acter and eliminated almost completely | 


the necessity for surmise and hypothesis 
in the interpretation of many phenomena 
and experiments. 

“Second only to the oil drop experi- 
ments is Millikan’s work on photo-electric 
effect and his measurement of the so- 
called ‘h’ constant. This is a universal 
constant of fundamental importance in 
the structure of the atom and in the rela- 
tions between matter and radiation: its 
meaning is doubtless not yet fully clear. 
By identifying and measuring this con- 
stant in his experiments on photo-electric 
phenomena, Millikan made a very impor- 
tant contribution to modern physics. 

“More recently Millikan’s work has 
tended toward a definite bridging of the 
gap between light and X-ray phenomena. 
By this work he has pushed the ultra- 
violet spectrum down about two octaves, 
or nearly, if not quite, to the long wave 
length X-rays. 

“All three of the foregoing monumental 
pieces of work are, I think, typical of 
Millikan’s place in the scientific world.” 

Dr. Jewett characterized Professor Mil- 
likan as being ‘in the first rank of physi- 
cists as a great consolidator and experi- 
menter.” He went on to say: 

“Reference should also be made to the 
Physical Review Papers of 1923 on the 
coefficient of slip, the reflection of mole 
cules, and the complete law of fall of a 
particle through a gas at all densities, 
definitely settling one of the historic prob- 
lems of the kinetic theory which has been 
incompletely treated both theoretically 
and experimentally by scores of papers 
during the past twenty-five years. These 
1923 papers establish both theoretically 
and experimentally the complete solution 
of the law of motion of particles through 
a gas, to which Sir George Stokes gave a 
very important limited solution known as 
Stokes’ law some fifty years ago. 

“Among minor contributions may be 
named the establishment of the independ- 
ence of the photo-electric effect upon tem- 
perature, the experimental proof of the 
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General Manager 
at 28 


How Mr. Rohrschneider 'Won 
Success as an Electrical Expert 


General Manager of his company at 28 years of agel 
His own boss—owns his home—married and happy and 
prosperous—that’s the remarkable success achieved by Wal- 
lace H. Rohrschneider, now General Manager, Secretary and 
Treasurer of the Hustisford Light, Power and Manufactur- 
ing Company of Hustisford, Wisconsin. 


Mr. Rohrschneider got his start toward his quick and 
brilliant success at School of Engineering of Milwaukee. 
There he received the practical, intensive and specialized 
training that enabled him to make good in a big way. 


Why Don’t You Get Into 
This Big Pay Field? 


The same kind of training that put Mr. Rohrschneider into 
the ranks of the highly-paid Electrical Specialists will 
qualify you for brilliant success in this fascinating fleld of 
unlimited opportunities. Come to America’s Greatest In- 
stitution of Electrical Education. Learn by actual practice 
in our big laboratories with their magnificent equipment, in- 
cluding motors, dynamos, switchboards, ignition and light- 
ing systems, ete. Recognized experts give you personal in- 
struction every step of the way. 


Earn Your Way Through 
This Great College 


You can earn money to help defray your expenses while 
you are learning. Our wonderful co-operative plan brings an 
Electrical Career within the reach of every ambitious man. 
Our Free Employment Department secures positions for those 
students who wish to earn part or all of their expenses. In 
addition, the Department will help you get a good position 
in the Electrical industry when your training is completed. 

BIG BOOK FREE—Mail the coupon today for our big new 
illustrated catalog. Check the course that interests you most 
and we will send you special information. Read about the 
School that trains men for practical and quick success. See 
how easy it is for you to get the training that will enable 
you to step to a splendid position and a handsome income, 
Mail the coupon right NOW. No cost or obligation. 


GCHOSL of ENGINEERING 


of Milwaukee 
415 Marshall Street, Milwaukee, Wis. 


MAIL COUPON NOW 


SCHOOL OF ENGINEERING OF MILWAUKEE 
Dept. P.E.-3, 415 Marshall St., Milwaukee, Wis. 

Please send me without any cost or obligation, full particu- 
lars of the electrical course I have checked and your big 
Free Book telling about your institution and how it will fit 
me for a big position in the electrical field. Also tell me 
about your Earn-While-You-Learn plan. 

(Check courses interested in, and 

be sure to give yeur education.) 


—School of Practical Electricity—6 months or 1 year course. 
Complete general course, covering entire electrical fleld. 
—Institute of Electrotechnics—-12 to 30 months’ course. 
Practical electrical training combined with thorough Acad- 
emic education, J 

—College of Electrical Engineering—3 years’ course. Regular 
collegiate work granting B. 8. Degree. 14 High School units 
or diploma from our Institute of Electrotechnics required for 
entrance. 

—Commercial Electrical Engineering—1 year course. Thou- 
sands of Trained Men wanted in this new profession. 14 
High School units er diploma from our Institute of Electro- 
technics required for entrance. _ 

—School of Automotive Electrictiy—3 to 6 months. Covers 
all systems of starting, lighting, ignition, and storage bat- 
teries for automobiles, tractors, air-craft, ete, Intensive 
practical course 

—Armature Winding and Motor Generator Repair Course— 
3 to 6 months’ course. Rrief, but intensely practical, lead- 
ing to well-paying positions. 

Electrical Home-Serveie Training with laboratory facili- 
‘ies, for those who cannot come te Milwaukee. 


Dept. P.E.-3, 


282 Practical Electrics for March, 1924 


KNOW RADIO 


as experts know it 


The E. I. Co. 25c Books are written by men who are acknowledged experts in the radio 
field. The language used is very simple and each book has from 25 to 50 illustrations to 
help clarify the difficult problems. One new book a month is added to our line which now 
constitutes the finest radio library that has ever been issued. Each book consists of 52 pages— 
with a two-color cover. Sent postage prepaid, anywhere for 25¢ each. 


History and Operation of the Vacuum Tube 


By Pror. J. H. Morecrorr 


8 HISTORY AD Associate Professor of Electrical Engineering, Columbia University 

; j AY ; Edited and Approved by 

: OFTHE! me Vid A Major GENERAL Geo. O. Squier, Chief of the Signal Corps, U. S. A. 

e Mespethade This book serves an interesting study of the fundamental principles, historical evolution, and 


practical application of the vacuum tube as used in radio apparatus of every description. Since 
the vacuum tube is one of the most important parts in the modern radio set, and has been largely 
responsible for making present-day radio entertainment possible, this book has been entirely - 
devoted to the subject of that one particular instrument. It is written in simple everyday 
language with all technical terms thoroughly explained so as to make matters easily understood 
by everyone. 
The book contains chapters on the phenomena of vacuum tubes in general; the operation of 

EeGetserscoies vacuum tubes as detectors and amplifiers; and the junction of the vacuum tube used in various 

en THE EA.CO. transmitting and receiving circuits, etc., etc. 


NEW YORK CITY 
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EASY COURSE + 
GME RADIO 


52 pages printed in legible type; 24 illustrations and diagrams; bound in two-color cover; 


size 51% x 7% inches; Price, 25c.8 a al 
All About Radio Parts 


By THomas W. BENSON 


This book gives an extensive description of the various parts used in all types of receivers, 
especially explaining the features of certain apparatus and circuits. It also describes why the 
different parts are used and how they operate. There has been nothing overlooked. 

To begin with, the book tells how radio waves are collected by means of an aerial, giving 
details of construction of different types and their advantages. Then detection is explained 
and various types of crystal and vacuum tube detectors described. Amplification, including 
regeneration, radio and audio frequency, ‘is simply told. 

This very instructive book will prove to be of great value in the hands of anyone interested 
in radio as it is very explicit and thorough. 

Contains 52 pages, 36 illustrations and diagrams; bound in a two-color cover—size 5sAx 7% 
inches. Price, 25c. 


tuk HB URNRMTEAS LIEXRAT 


aera Other Books in the Experimenters’ Library’ 


REcviNG Sets, ; 
om No. 2—How to Make a Radiophone Receiving Set....... Lust ieee 
No. 3—Radio Questions Answered ...............00000--.. 25c 
No. 4—Radio Frequency Amplifiers ................. it os aoe 
No. 5—Loud Talkers and How to Build Them .............. 25c & 
No. 6—How to Tune Your Radio Set ............. Lee Sek He 206 grantgg 


No. 7—100 Radio Hook-Ups .. 


The “Experimenters’ Library” is being increased at the rate of 
at least one new title each month. Every book is written by an 


mean eres 


DIO FREQUENCY 


= 
pas §authority and in language easily understood by everybody. 


y,t00 
RADIO 
HOOKUPS,.| 


JOHN M, AVERY 


ol 


SATIHOBDEE OLMIS BOL 


On Sale by All Reliable Radio Dealers 


mecca Y 


The E. I. Company (The Consrad Co., Selling Agents) 233 Fulton St., Nay. G@ 
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Learn 


COMMERCIAL 
Electrical Engineering 
in One Year 


To fill the eve: iucreasing demand for electrically trained 
business men, consulting and efficiency engineers, men who 
can handle commercial engineering problems, we offer 4 


thorough, condensed, and very practical course to high school 
graduates, 

We teach by practical work and scientific methods under 
practical working conditions. Specialists for 18 years in 
training young men for 


Electrical 
Engineering 
with B. S. Degree 
in 3 years 


Electrotechnics 1 to 2 years. Electrical and Mechanical 
Drafting 9 months. Automotive Electricity 3 months. 
Armature Winding and Motor Generator Repair 3 months. 
Practical Electricity 6 months. 


A place for every student regardless of age or education. 
Up-to-date laboratories, faculty of experts, individual in- 
struction. Students’ Activities. Radio Broadcasting Sta- 
tion. Winter Term opens January 2, 1924. 


GCHODL of ENGINEERING 


ilwaukee 
Founded 1905 


School of Engineering of Milwaukee, ( 
Dept. P.E.-3, 415 Marshall Street, Milwaukee, Wis. 
Without obligating me in any way, please mail free 
illustrated book and further particulars on the course I have 
marked with an X. 


.-.Commercia) Electrical Engineering 
....Electrical Engineering 
-.--Practical Electricity 
....Drafting 
....-Electrotechnics 
-..-Automotive Electricity 
-...3 mo. Armature Winding Course 
»...d mo. Light and Motor Wiring Course 


DEMERS SEs cece cncccse es sesece ces eeceecs 
REGIE Bois oc <I4IAS 0000S 0 6 os cscs eveoveccces 
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TUBES 


te receive concerts from Distant Stations. 
can hear them on 


YOUR CRYSTAL SET 


if you fix it up the right way. You may already 
have everything you need and just have it con- 
nected up wrong. People using my methods hear 
programs clearly from stations 


400 to 1,000 MILES AWAY 


NO TUBES, BATTERIES OR AMPLIFYING 
apparatus required. NO SPECIAL CRYSTAL 
NECESSARY. Changes often cost less than a 
dollar. Picture of my set and further informa- 
tion free. Write me today. 


LEON LAMBERT 


543 So. Volutsia St., Wichita, Kansas 


HOW TO BECOME A 
ASP +PROFESSIONAL 
we. PHOTOGRAPHER 


EARNING $35 TO $125 AWEEK 


An interesting illustrated beok- 
let (free) en cheesing a vecatien, 
) and the exceptienal eppertuni- 
ties Phetegraphy offers yeu. 
MOTION PICTURE — COMMERCIAL — PORTRAITURE 
Three te cix months’ course. Medern equipment. Da 
or evening clasecs. Easy terms. Ask for Cataleg Ne. $7. 


N. Y. INS of PHOTOGRAPHY 
HICAGO BROOKLYN 
141 W. 36th St. 630 So. Wabash Ave. 505 State St. 


] SEX KNOWLEDGE BOOKS 
instructive, authoritative, profusely 
® illustrated in natural colors, etc. Not 

the cheap sort. Contains everything 
one should know both before and after marriage to en- 
joy health and happiness. Large Catalog 4c. 


C.J. SMETANA & COMPANY, OWOSSO, MICH. 


fact that a light wave may impart an 
energy to a free electron of the metal, the 
relation. between the contact potential of 
a metal and the photo-electrie work func- 
tion, the determination of the law of 
Brownian movements in gases, the condi- 


| tions for the detachment of two electrons 


from a single atom by the impact of an 
alpha or a beta particle against it; the 
non-existence of an 
radiation in the upper air, the extraction 
of electrons from metals by intense ap- 
plied fields. 

“All of Millikan’s important contribu- 
tions to experimental physics have been 
in the region which is particularly impor- 
tant to electrical engineers, and the re- 
sults which he has obtained have opened 
for us vast new areas for exploration and 
advance which we can make with the 
assurance that our line of communication 
is based on a substantial bulwark of estab- 
lished fact.” 

Dr. Jewett referred also to Professor 
Millikan’s work during the war and in 
the formation of the National Research 
Council, and to his influence as a producer 
of men. “In the past two decades,” he 


said, “Millikan has done more to influence 


young men in the direction of scientific re- 


| search along lines of clear thinking and 


with a high goal of prospective attain- 
ment, than anyone else in America.” 


Educators Urge World Metric 
Units 


ORLD-WIDE adoption of the metric 

units of weights and measures was 
strongly urged at the World Conference 
on Education, recently held in San Fran- 
cisco. The metric resolution, passed for 
the conference, was discussed in the group 
session on Greater Unification in Science, 
the committee in charge being Y. Ishimura 
(for Asia), Dr. Maria de Maetzu (for 
Europe) and Percy HE. Rowell, Chairman 
(for America). 

In certifying the metric action, Augus- 
tus O. Thomas, President of the world 
conference, gives hearty endorsement of 
the proposal to place the United States 
of America on the decimal metric basis. 

Educational leaders, it is declared, are 
uniting with influential manufacturers, 
traders, agriculturists, household econ- 
omists and other powerful groups to se- 
cure passage of the metric standards bill 
which will be introduced in the new ses- 
sion of Congress which met in December. 
Extensive Congressional hearings have 
already been held on the metric issue, 
more than 100,000 voters have petitioned 
the national legislators to take affirmative 
action, and metric advocates express con- 
fidence that it will not be longer delayed. 

The resolution passed at the World 
Educational Conference in San Francisco 
is expected to speed the world-wide ad- 
vance to complete unification of standards 
of weight and measure. The United 
States of America is the only civilized 
nation, except the British, which has not 
yet adopted the metric system. 

Blectrical units as used in this country 
are purely metric, except for one or two 
exceptions, such as the electrical horse- 
power. But omitting such hybrid units 
electricity, like chemistry, is on a metric 
basis. All advanced thinkers, as they are 
sometimes called, advocate the introduc- 
tion of the metric system into daily life 


units. - 
Ultra-Violet Rays 

HAT ultra-violet rays can cure rickets, 

a disease of childhood characterized 
by softening of the bones, was asserted 
on November 19th before the Academy of 
Sciences by Professor Richet on behalf of 
his colleague Professor Laine. The latter, 
who experimented upon sixty rickety 
children, states that the patients improve 
rapidly under this treatment.—Daily Mail. 
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boss thist it 
avis 


a week as an 
electrical expert 


You can doit! Electricity is the biggest, fastest grow- 
ing industry in the world today. Hundreds of mil- 
lions of dollars being spent in development yearly! 
Millionsof dollarstobe paid for TRAINED BRAINS. 
A big, high-pay job waiting for you just the minute 
you are ready. Earnings of $15 to $35 and up per 
day by trained electrical experts are commca. 


Independence and Success for You 
in Electricity 
Don’t plod along on low pay, futureless work when 
the magical field of Electricity beckons. We train 
you quickly at home for big-pay electrical construc- 
tion and service jobs and guarantee your success. 


Send for Our Big 64-page 
Illustrated Book 

Learn all about the Associated Electrical Engineers 
—the most remarkable Electrical Training Organi- 
zation on earth. Not a mere school, but a great 
National Organization of real Electrical Experts and 
Specialists, As a member of the Associated Elec- 
trical Engineers you will get the finest, most com- 
plete and easily mastered electrical training on earth 
right at home, in your spare time. 


A Wonderful Experimental 
Outfit FREE 

You start on practical work with our big FREE 
working outfit of eleccrical appliances, so you are 
not delayed in getting into actual money-getting work. 
Associated Electrical Engineers Training includes 
the complete courses in RADIO and AUTOMO- 
BILE ELECTRICITY—the best to be had any- 
where—given under the direction of SPECIAL- 
ISTS, who show you how to make big money. 


Backed by a Legal Guarantee 
of Satisfaction 
You get back every penny of the small membership 
fee you pay if you are not thoroughly satisfied when 
you finish your training. We both must make good 
before it is a deal. 


Mail the Coupon NOW 


Associated Electrical Engineers 
OF AMERICA 

Dept.434 537 S. Dearborn Street, Chicago 

=—a ee ee oe =e eee 

ASSOCIATED ELECTRICAL 

ENGINEERS of AMERICA 

Dept. 434 537 So. Dearborn St., Chicago, Ill. 

Withoutany obligation, please send me FREE, your64-page 

book on Electricity and full details of how I can make big 

money as a member of the Associated Electrical Engineers. 


Names xt i eee 
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A Chemistry Laboratory for $7. 


Think of it, fellows! 


that performs those fascinating, actual chemical experiments. 


Here is a real chemistry outfit with regular chemical apparatus 


This outfit is not a toy, 


put up merely to amuse, but a practical laboratory set, with all the chemicals, apparata 
and reagents necessary to perform real work and to teach the beginner all the secrets 


of inorganic chemistry. 


DESCRIPTION OF THE OUTFIT 


The outfit consists of 44 Chemicals and Reagents all 
C. P. put up in appropriate wooden boxes, glass bot- 
tles, and hermetically closed jars. The acids are put 
up in glass bottles, with ground-in glass stoppers, and 
there ie a sufficient quantity of chemicals supplied 
(mostly one to two ounces) to make dozens of experi- 
ments with each. 

The apparatus furnished are all of the best obtain- 
able make and of standard laboratory size and shape. 

The Instruction Book is a real Chemistry Course for 
the Beginner. Some of the Contents are: Division of 
Matter: This is a Treatise on Elementary Chemistry 
and deals with the theory of the Elements, Molecules 
and Atoms, ete. Chemical Nomenclature: This explains 
in simple language the derivation of the chemical 
names of the elements and their compounds. There is 
a chapter on Laboratory Operations; Glass Working; 
First Aid; Fire Extinguishers; Experimenters’ Aphor- 
isms, etc. 


A good part of the book is devoted te Weights and 
Measures. The Metric System, The English System and 
the U. S. System are fully explained. 

The following tables are furnished: Symbols end 
Atomic weights of the Elements; Measures of Weights, 
Volume, Capacity and Length; per cent solutions; Con- 
version of Measure expressed in parts; poisons and 
their antidotes; technical and common name of chem- 
ical substances; formulas for cleaning various sub- 
stances, etc., etc. 


Among the 100 Experiments are: 


How to make chemical tricks; How to make invisible 
and magic inks; How to test flour; How to test soil; 
How to make chlorine gas and smoke (German War 
Gas); How to bleach cloth and flowers. How to pro- 
duce Oxygen and Hydrogen; How to make chemical 
colors; How to test Acids and Alkalies and hundreds 
of interesting hints and formulas. 


Instruction Book 
CHEMISTRY . » 


100 


CHEMICA 


EXPERIMENT®, . 


Complete, $7.00 Sh. Wght, 10 lbs. 


(We guarantee shipment within 24 hours after your order is received.) 


(Shipped by Express only) 


em ay uns 
Lies 


meme ELECTROS 
Instruction Book 


CONTAINING 


A TREATISE ON ELEMENTARY 
ELECTRICITY 
AND 
100 Electrical Experiments 


TO BE PERFORMED WITH 


“She Boy s Electric Toyo" 


Every Fellow Wants 
the 


BOY’S 
ELECTRIC 
TOYS 


The Boy’s Electric Toys contains: Enough material to make and complete over twenty- 
five different electrical apparatus without any other tools except a screwdriver furnished 
with the outfit, Student’s chromic plunge battery, compass-galvanometer, solenoid, tele- 
phone receiver, electric lamp, etc. Enough various parts, wire, etc., are furnished to 
make the following apparatus: 

Electromagnet, electric cannon, magnetic pictures, dancing spiral, electric hammer, 
galvanometer, voltmeter, hook for telephone receiver, condenser, sensitive microphone, 
short distance wireless telephone, test storage battery, shocking coil, complete telegraph 
set, electric riveting machine, electric buzzer, dancing fishes, singing telephones, mys- 
terious dancing man, electric jumping jack, magnetic geometric figures, rheostat, erratic 
pendulum. electric butterfly, thermoelectric motor, visual telegraph, etc., ete. 

With the instruction book we furnish one hundred experiments that can be made with 
this outfit, nearly all of these being illustrated with superb illustrations. No other 
materials, goods or supplies are necessary. 

The outfit contains 114 separate pieces of material and 24 pieces of finished articles 
ready to use at once. 

The size over all of the outfit is 14x9 x 2%. 


i 


CTRO IMPORTING CO, 
MANUFACTURERS 
JN ST NEW YORK, U.S. A. 


Th HIT oe Cm haperg Cn 


Sm 


Dancino SPIRAL 


Shipping weight, 8 pounds. 


“The Boy’s Electric Toys” outfit as described, $7.00 


Immediate shipment. 


SEND NO MONEY 


We have so much confidence in these sets that we desire to ship either one 
to you by express C.O.D. with the privilege of inspection. In other words, we 
ship on approval. It does not cost you one cent to take a good look at which- 
ever outfit you want, and see if it comes up to your expectations. If it does, 
pay the express man $7.00, plus express charges. If not, you need not accept 
it, and we will pay the return charges as well. 


ELECTRO IMPORTING CO., 233 Fulton St., New York City 


ELECTRO IMPORTING CO., | 


tecinic Motor ~~ 


ELECTRO IMPORTING CO., | 
I 233 Fulton St., New York U 233 Fulton St., New York 1 
ff Please send me by express THE I if Please send me by express THE r 
| CHEMICAL LABORATORY, If I don’t § J BOY’S ELECTRIC TOYS. If I don’t 
like it I need not accept it. If I want l I like it I need not accept it. If I want a 
I it I only pay $7.00 plus the few cents it I only pay $7.00 plus the few cents | 
| express charge. | express charge. | 
Hee tie te an aan -Avivits 4 lp kates ! 
| I y I 
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Get the Consrad Cloth Radio Map of the U. S. 


The Consrad Radio Map is different from all other maps in that it is printed on CLOTH 
and with proper care will last a lifetime. 


The Map measures 17x22” and contains a special distance computing gauge of our own 
design which enables one to find any broad-casting station at a moment's glance. 


A measuring rule is also furnished to help find the distance from any point in. the 
United States to the station which is being received. 


The broad-casting stations are contained on a separate sheet which can be fastened to 


the map by ordinary paper fasteners. The list is up to date and contains the new wave 
lengths. 


The map is furnished in two colors and with the sheet of broad-casting stations, is en- 
closed in a two color heavy manilla envelope 914x12”. 50c 
e 


Consrad Pattern No. 9. How to Make the ST100 Receiver 


The S. T. 100 Receiver employing a circuit 
devised by John Scott-Taggart of London, has 
proven to be one of the most efficient sets of 
reflex variety for broad-casting reception. 

While only two tubes and a crystal detector 
are used, the energy amplified of incoming 
signals is powerful enough to operate any 
type of loud speaker without additional am- 
plification. 

The quality of reception will astonish those 
who are familiar with the performance of 
other circuits. 


Another important feature is that the set 
tunes sharply, which is one of the utmost 
requisites of an ideal receiver. 

The packet consists of blue prints for drill- 
ing the panel, wiring the apparatus, and a 
four-page instruction pamphlet giving com- 
plete details as to the parts required, tools 
needed, and even how to tune. 


All these are contained in a two color heavy 


manilla envelope, 914x12”. 50c 
es 


chance to Learn All You Can About RADIO $1 9 5 
6 


Here is Your 
$ | Lea The $10.00 Radio “Reading Course” Special at 


All the technical details and a thorough explanation of radio reception, written apparatus more efficient and gives you a thorough knowledge of radio science. 
in easily understood, non-techuical language by a foremost radio engineer and This set of five handsome Lecture Books are a complete radio library. To own 
inventor. The five Lecture Books with over 100 graphic drawings give you the them is like having a trained engineer or instructor at your side, answering 
knowledge to intelligently buy, design, build, operate and maintain radio receiv- questions, pointing the way. No matter what your interest in radio, take ad- 
ing apparatus. Tells you how to locate and correct troubles, how to make your vantage of this attractive special offer and be the owner of this fine set of books. 


This set can be gotten at your dealer’s or direct from us on receipt of $1.25. If you prefer we will send it C.O.D. and you can pay 


The Consrad “Making Your Own” series consists of plans for the construc- 
tion of the most popular radio circuits and are gotten up so that anyone can 
construct a receiving set as easily as a woman can sew the simplest dress. 
Blue prints are furnished for drilling the panels and wiring the parts and a 
four-page pamphlet contains complete instruction even as to tuning, Each 
pattern is contained in a two colored heavy manilla envelope 


91x12” and, nelle Bt rot Mae mee tet, ees 50c. 


THE CONSRAD CO. “sci"sc.c:’ 233 FULTON ST., N.Y. C. 


the postman on receipt. 


The Titles in this Series: 


No.1 How to Make a Short Wave Regenerative Receiver............. 50c 
2 How to Make Detector and Amplifier Units .................... 50c 
3 How to Make a Radiophone Crystal Set ........................ 50c 
4 How to Make a Reinartz Receiver ....................02cceeces 50c 
5 Howto Make'a; Reflex Receiver» kixcacss ae rae we ecco 50c¢ 
6 How to Make a Cockaday Receiver ..................---0-eeee 50c 
7 How to Make a Neutrodyne Receiver ...................00000 50c 
8 How to Make an Autoplex Receiver ..................2ccecceves 50c 
Packet B 20 Radiophone Diagrams with Supplements................... 50c 
G) 14.Radio Formulae,and Diagrams: 7 oc-ne eee es 50c 
D All About Aerials and Their Construction .................. 50c L 
On Sale at All Reliable Radio Dealers or Direct from us. PES perp eel 
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OPPORTUNITY AD-LETS 


You can place your ad in these columns for only 4c a word. It will pay you to read and investigate the offerings made from month to month in these 
columns, by reliable firms, dealers and individuals from all over the country. 
Ad-lets for the May issue must reach us not later than March 20th. 


The Circulation of Practical Electrics is more than 57,000 


Practical Electrics Company, Inc., 53 Park Place, New York, N. Y. 
MUM i 


TAT 


2! 


Agents Wanted 


Practical Electrics for March, 1924 


Chemistry 


You are reading them now—others will read yours. 


ir 
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Patent Attorneys—(Continued) 


Rug Salesmen. Get next to the biggest seller 
of the year—Loomrite Felt Rugs. Sell at sight at 
$2.50, cost $15 dozen. Big, complete Rug Catalog 
Free. Maisley-Payne Mfg. Co., 104-M Hanover 
St., Boston, Mass. ’ 


We Want Salesmen and Agents, either whole or 
side line, to sell our low priced radio books to the 
trade. Excellent propositiou for live wires. The 
E. I. Company, Publishers, 238 Fulton St., New 
York City. 


Use our handsome Catalog; get orders from 
every home for Dr. Blair’s famous home products. 
Liberal Pay. Dr. Blair Laboratories, Dept. 540, 
Lynchburg, Va. 


Learn Chemistry at Home—Dr. T. O’Conor 
Sloane, noted educator and scientific authority, 
will teach you. 


Chemical Institute of New York, 66 W. 
Broadway, New York City. 


Chemicals C. P. Tested purity and standard 
i Sunset Chemical Supply Co., Ellensburg, 
Washington. 


Electrical Supplies 


Big Money and Fast Sales. 
Gold Initials for his auto. You charge $1.50; 
make $1.35. Ten orders daily easy. Write for 
particulars and free samples. American Mono- 
gram Co., Dept. 226, East Orange, New Jersey. 


Every owner buys 


American Made Toys 


Manufacturers on large scale, also homeworkers, 
wanted to manufacture Metal Toys and Novelties 
Barking Dogs, Wag-Tail Pups, Wild Animals, 
Automobiles, Indians, Cow-Boys, Baseball Players, 
Cannons, Toy Soldiers, Crowing Roosters, Statues 
of Liberty, Miniature castings of Capitol, Bathing 
Girl Souvenirs and others. Unlimited possibilities. 


ence or machinery necessary. 
complete per hour. We buy goods all year and 
pay high prices for finished goods. Cash on de 


dence invited only if you mean_ business. 
Cast Products Co., 1696 Boston Road, New York. 
Established since 1912. 


Art 


Art Objects, Special Books, Pictures. Particu- 
lars free. Send no money. O. W. Miller, 27CX 
Warren St., New York. 


Books 


“Lights, Colors, Tones and Nature’s Finer 
Forces,” including Vibrations; Electromagnetons; 
Odic-auras; Radio; Coldlights; Coming Inven- 
tions; Marvelous opportunities; 260 pages; Satis- 
faction Guaranteed; $2.00; Table Contents Free. 
P. E. Stevens, Publisher, 242 Powell, San Fran- 
cisco. 


Sixth and Seventh Books of Moses, Albertus 
Magnus, Pow-wows. Egyptian Secrets, black art, 
$1.00 each. Henry E. Collins Co., 197 Fulton St., 
Brooklyn, N. Y. 


Mystery of Mind-Reading Revealed fascinating. 
Illustrated only 25¢ postpaid. P. E. Collins Co., 
32 Liberty St., Hastings, Brooklyn, N. Y. 


lessons, $1.00 postpaid. Henry E. Collins Co., 197 
Fulton St., Brooklyn, N. Y. 


New Book of Card Tricks, 10c. 
Mystery, 10c. Ventriloquism, 10c. 
catalog of novelties, tricks, puzzles, 
Bremer, 8213 Vernon Ave., Chicago, III. 


Fun, Magic and 


Business Opportunities 


Sell Us Your Spare Time. Write Showcards for 
us. We instruct and supply work. No experience 
necessary. Wilson Methods, Limited, Dept. 51-C, 
Toronto, Canada. 


Make and Sell Delicious Confectionery. 
Corn Balls, Crystallized or Cakes. 
Charles A. Lutz, York, Pa. 


Pop 
Formula, $1.00. 


Worth While Opportunities for Profits are con- 
stantly offered. Write for information. Dept. X, 
Paul Kaye, 149 Broadway, New York. 


Inch Display, 100 Magazines, thrice, $8. Beck, 
5453 Alaska, St. Louis. 
For Sale 
Sale: Movie Films; 39c. 100 ft., postage 6c. 


Reel $2.95 postpaid. Basalyga, Jessup, Pa. 


Electrical Outfit and Chemistry Laboratory for 
the beginner. Also 


Prices low. A. Urie, 8833 W. Manhattan 
Blvd., Toledo, Ohio. 


Health 


Diseases and Their Innate Healer. Treats on 
anaemia, apoplexy, appendicitis, asthma, bronchi- 
tis, cankers, constipation, consumption, convul- 
sions, debility, gallstones, headache. Book 50c. 
A. J. Stevens, Wauseon, O 


Help Wanted 


We Want Salesmen and Agents, either whole or 
side line, to sell our low priced radio books to the 
trade. Excellent proposition for live wires. The 
. I. Company, Publishers, 238 Fulton St, New 
York City. 


ic] 


Detectives Earn Big Money. Excellent opportu- 
nity. Travel. Great demand everywhere. Experi- 
ence unnecessary. Write American Detective Sys- 


tem, 1968 Broadway, N. Y. 


Stop Daily Grind. Dependable plans free. Eaay 
silvering mirrors, tableware, headlights, ete. Clar- 
ence Sprinkle, Dept. 87, Marion, Indiana. 


Languages 


World-Romic System, Masterkey to all Lan- 
guages. Primers, $1.94 each language; Cantonese, 
Danish, Dutch, English, French, German, Italian, 
Latin, Polish, Portuguese, Russian, Spanish, 
Swedish. Pronunciation Tables, 30 each language. 
Dictionaries, grammars, 4,000 languages; Afro- 
semitic, Amerindic, Eurindic, Indopacific, Siberic, 
Sinindic. Languages Publishing Company, 8 West 
40th Street, New York. 


Miscellaneous 


302 N. Wilmington Ave., Watts. Calif. 


Seventy Dollar 
Dollars. McKay, 


Cooke Electric Course, Twenty 
Granite, Oregon. 


To the Public: 


penman, no matter how poorly they write now. 
Introductory price of the Calligraph is 25e. Send 
for yours today and write perfect tomorrow! 
Kloss & George Mfrs., 422-B North Keystone Ave., 
Chicago, Ill. 


Bench Lathe, Goodell-Pratt, 12” centers, 7” swing, 
with Drill-Press attachments, Grinding Table, Dog, 
ete., all for $20; excellent condition. Value new, 
$40. H. S. Everett, Lawrence Blvd., Bayside, 
N. Y. (Offers considered.) 


The Secret of Renewing Batteries. Save money. 
25c, (no stamps). Bornkey-PE, Lock Box 617, 
Burnham, Pa. 


Patent Attorneys 


Patents—Send for form ‘Evidence of Concep- 
tion” signed and witnessed. Form, fee 
information free. Lancaster and All- 
wine, 288 Ouray Bldg., Washington, D. C. 


H. F. Lowenstein, Registered Patent Attorney. 
a ce 825 McLachlen Building, Washing- 
ton, D. C. 


Patents — Trademarks.. Write for free Guide 
Books and ‘Record of Invention Blank’ before 
disclosing inventions. Send model or sketch of 
invention for Examination and Instructions. No 
charge for the above information. Victor J. 
Evans & Co., 913 Ninth, Washington, D. C. 


Patents For Sale 


Patent Application Blanks Free. Patents for 
sale. Patent News-31, Washington, D. C. 


Personal 


Fifty “Funny” Snappy Parodies on Latest Songs. 
“Yes! We Have No Bananas Today,” “Barney 
Google,” ‘‘The Girl Men Forget,” ete., 25e postpaid. 
PR, #, Feline Co., 82 Liberty St., Hastings, Brook- 
lyn, N. Y. 


Exchange Cheery Letters with New Friends. 
Write Betty Lee, Inc., 4254 Broadway, New York 
City. Stamp appreciated. 


Lonesome! Make New and True Friends. Write 
Dolly Gray Club, Box 186N, Denver, Colorado. 
Stamp Appreciated. 


Astrology—Stars Tell Life’s Story! Send birth- 
date and dime for trial reading. Eddy, 1085-B, 
Suite 30, Kansas City, Mo. 


Correspondence Club. Many wealthy members 
everywhere. Fascinating particulars free. Smith, 
Box 1167-Y, Denver, Colo. 


Salesmen Wanted 


apparatus, 1,000 ohm phone, and aerial outfit. The 
cheapest radio outfit on the market—yet as prac- 
tical as the most expensive. Big money to the 
right men. Send $1.35 for sample outfit, The 
Radiogem Corp., 66-R West Broadway, N. Y. City. 


Stamps and Coins 


Stamps—50 varieties, Brazil, Peru, Cuba, etc., 
10c. 50 different U. S., 25c. 1,000 10c. 
1,000 mixed, 40c. List free. C. Stegman, 5957 
Cote Brilliante, St. Louis, M 


Free—Rare Postage Stamps to approval appli- 
cants. French Colony Packet, 10c. Lawrence 
Brothers, Anamosa, Iowa. 


: 


100 Different New Europe Free to approval ap- 
plicants sending return postage. Anvelink, 2410 
Prairie, Milwaukee, Wis. 
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Wireless 


po Ee Eee 
Wholesale Prices on Radio Supplies, oe dis- 


count on standard sets. Thomas Radio Supply 
Co., Muncie, Ind. 


The How and Why of Radio Apparatus, by H. 
W. Secor, E.E. This newest book on radio mat- 
ters fulfills a distinct gap in wireless literature in 
that, while the treatment is made as understand- 
able and as free from mathematics as possible, it 
at the same time incorporates a wealth of tech- 
nique and instruction for the Radio Amateur—the 
Radio Operator—the Installation and Designing 
Expert—as well as teachers and students of the 
subject in general. A glance at the following list 
of chapters gives but a very scant idea of the ex- 
tensive and useful radio knowledge provided in its 
text: The Induction Coil; The Alternating Cur- 
rent Transformer; Radio Transmitting Conden- 
sers; The Spark Gaps; Radio-Transmitting Induc- 
tances; Radio Receiving Tuners; Radio Receiving 
Condensers ; Detectors; Telephone Receivers; Radio 
Amplifiers; Antenna Construction. This newest of 
Radio Works, cloth bound in Vellum de Luxe, Gold 
Stamped and Hand Sewed, 160 pages, Size of book 
6x9 inches. Postpaid, $1.75. Experimenter Pub- 
lishing Co., Book Dept., 53 Park Place, New York 
City. 
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SCIENCE AND INVENTION 


PICTURES TELL THE STORY IN “SCIENCE AND 
INVENTION.” Comprehensive, timely and self- 
explanatory illustrations make the new SCIENCE 
AND INVENTION more interesting than fiction. 

SCIENCE AND INVENTION combs the world for new 
and interesting articles. Whether it be in a nearby 
laboratory, an observation station on Vesuvius, a 
party of naturalists in the jungle, or in your own 
front yard—if it is of general scientific interest, and 
periat will be reported in SCIENCE AND INVEN- 


AN ELABORATE NETWORK OF CORRESPONDENTS is 
maintained by SCIENCE AND INVENTION. You can 
be part of this great system and enter our $12,000.00 
PRIZE CONTEST. Write and ask for the details. 

EARLY AND ACCURATE REPORTS, careful handling by 
our editorial and art departments, and the ability of 
its editors to give its readers just what they want, 
has made SCIENCE AND INVENTION a by-word in 
every school, college and other institutions of learn- 
ing and has won for it a place in every home. 

SCIENCE AND INVENTION is quoted more often by 
scientists, the press and contemporaries, than any 
other scientific publication in the world because if 
you see it in SCIENCE AND INVENTION it is SO 
—and it is NEW. 


Subscription Price 


One Year, $2.50. Canadian or Foreign, $3.00 
Two Years, $4.25. Canadian or Foreign, $5.25 
Or at all news stands at 25 cents per copy. 


25 Cents” 
January 
SoS 26. oe 

“Over 200 titustrations 


- 


IN-THIS [ISSUE 
Lieut.’Col: J. O. Mauborgne 
Capt. H. W. Webbe 
- Dr. Albert Neuburger 
John L..Reinartz, 1. QP 


EXPERIMENTER PUBLISHING CO. 
53 Park Place, New York 


for a period of ........ 


P. E.—3-24 


OBEY THAT IMPULSE! 


SEND IN YOUR SUBSCRIPTION NOW 


Enclosed find ........ dollars for which please enter my subscription for .............. 2... ccc cee eeeceecees 
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RADIO NEWS 
“The Largest Radio Magazine in the World.’’ 


RADIO NEWS is greater in circulation, content, number 
of pages, articles and illustrations than any other 
radio magazine in the world. 


RADIO NEWS is read by more than one million radio 
enthusiasts every month—a certain proof of its qual- 
ity—and popularity. 

RADIO NEWS is a progressive education in radio. It 
treats its subject completely, comprehensively, from 
every angle. 


RADIO NEWS is not for the technician, engineer or radio 


amateur alone. It is of equal interest and value to 
the beginner or layman. 


RADIO NEWS tells you how to build it, operate it for 
best results, repair it. Answers your questions and 
keeps you in touch with everything new. 

RADIO NEWS is just as much a part of your radio outfit 


as the apparatus itself. If you have any interest 
in radio whatever it should be on your reading list. 


Send in Your Subscription Today and Keep 
Apace with the Ever Changing Radio Field 
Subscription Price 


One Year, $2.50. Canadian or Foreign, $3.00 
Two Years, $4.25. Canadian or Foreign, $5.25 


Or at all news stands 25 cents per copy. 
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“BUILD YOUR OWN” WITH “RASCO” PARTS! 


Buy from the Oldest and Original Exclusive Radio Parts House in the United States 


We pay all transportation charges in U. §. ALL GOODS SENT PREPAID IN 24 HOURS . 
Order direct Money refunded if 


from this page. 


[SPECIAL PRICES FOR THIS MONTH ONLY| foods donot satay 


Rheostats and Potenti- Molded Dials Tapped ‘‘B’’ Batteries 


Panel Mounting **Rasco”’ Bezels Rasco {80° Variocoupler Dilectryte Panels 
_ometers Only very best grades|We positively guarantee Condensers Winest Bezel on the, mar-|Si* wire wound on bake-| Highest dielectria 
Come with metal dials} handled. Bushings abso-|these batteries to be of|Positively no better con- 3 lite tubes. Six taps.|strength as per Bureau 


ket. Bezel comes entirely 
nickel’ plated. Can be used 
on %” or 38-16” panel. 


Wave length 150 to 600\of Standards. 
meters. For panel mount-|M7100 7x10x3-16”" $.70 


and composition knob.} lutely true. Dials cannot 
Excellent merchandise|\wobble. Letters inlaid in 


long life. We carry only|denser on the market. 
fresh stocks, Shafts 4%”. Save from 40 


despite low price. fast white enamel. All}/M2250 Sm. 22% V. $.85|to 60% by assembling » : ing. 4%” shaft. Your|M7120 7x12x3-16” .85 
M4210 6 ohm Rheo.$.27/dials for %4” shaft. M225! Medium Navy condenser yourself. M1700 Raseo bezel, money refunded if it is|M7140 7x14x3-16" .95 
M4211 30 ohm Rheo. .30| M3074 Dial 2” $.20|size, 22% volt.. 1.20|MIII1 11 plate..$1.10}1" ------.--+-- -$.15! not all we claim. M7180 7x18x3-16”" 1.25 
M4212 200 ohm Po- M3075 Dial 3”.... .25|M4500 Large size, M2121 21 plate.. (.22|M1I701 Bezel, 1%” M3100 Variocoupler pre-]}M7210 7x21x3-16” 1.45 


tentiometer ....... -45] M3076 Dial 4”....°.40145 volt ........ 2.30'M4343 43 plate.. {.33ldiam. ........... -20 ae “* $1.501M7240 7x24x3-16” 1.65 


Silicon Steel Spider Web Forms |M1375 Universal Bearing|Brass Strip and Tubing on : Siew Torches Ps i Matonres mae ‘‘Rasco”’ Switch Points 
sh +e Hine otaiaattiocwind to hold rotors. Length|Brass strip %” wide;|Best made. Give intense|This socket takes up|Nickeled and polished. 

Used Ere leay py spider webs. Ms nae borat of bearing 2%", shaft|1-16” thick; 6” long. hot flame. Great for fine] 25% less room than any;M301, %"x%", 6/32”, 
audio-frequency trans- hard: well osiannod fibre |1%4”, thread 1” long,|M1430 Per length. $.10 work ¥ other. No outside con-|doz, ....-..--+.. $.18 
formers. Better than iron.|1_1¢ thick. center and|thread sleeve %” long,|M143{ Brass tubing, dia.|M8981 5” Torch. .$.85)nections. Nickel plated|M304, %” dia, %%” 
Extremely soft, "| sige holes for wiring. |:C2Ch .. eee ee ee eee $.25| 14”; 6” long; length $.15| M8982 iad Porat ,50/shell. Has fiber bot-|thick; 6/32”, doz... 18 
wide and .007” thick. |Roun 5” diameter M1550 Sockettes. Four of} Threaded Brass Rods |M4104 Rosin Core Solder. tom with 4 sockettes.|M305, %” dia., 3/16” 
ea these take one vacuum|Sold in 6” lengths only.|A | non-corrosive solder] Sockettes hold socket to|thick, 4/36”, doz.. .18 

M4900 Silicon steel, M3200 Spider form. $.25] the, Grasp tube firmly.|M8032 8-32” thread $.08 with flux inside, panel or board. M375 Switch stop, %” 
per foot ....+e0. $.08(M3201 Spider form. .25|Best by test. Set of 4 $.25'M6032 6- 39” thread .06/18” length ...... $.10]M6502 Socket ....$.25llong, with nut, doz. .18 
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FREE 
‘Rico’ (Adjustable) Loud-| Soft Rubber Ear Cap | Series Parallel Switch 
Speaker Phone 


4 
The Radiogem Throw Switches Bakelite 180° Coupler 
F R E E The simplest radio outfit ¥ De Luxe Style q 

made. Includes all parts|Mounted on composition] pipes of natural color} Has rubber gasket under-|At last! Kar Caps that/Quick change from one 
The big “Rasco” cata-|for tuning: coil, tapped|block, Small enough for|bakelite, wound with|neath diaphragm, making|Will | relieve headaches,|circuit to anether. Black 
logue. Contains all Arm-|switch, crystal, catwhisker, = - - ‘ green silk. Aluminum|Phone fully adjustable. earaches, and undue pres-|composition knob, nickel 
strong circuits. Every up-|M5353 Radiogem, — no a radio purposes. bracket, yn shaft, Pri-|Gives amazing results as SUG OR the ears. Fit plated fittings, Blade 
to-date vacuum tube hook-|aerial or phone...$.75|M4100.Single pole.$.25|mary 13 taps. 180 to|/oud-talker on 1 and 2 all receivers, radius 1%”. 


55 : |stages of amplification. 
up. Greatest little bock|M5354 Radiogem, with 550 meters. stag I 
Suita air Rroe” upon  fe-/i000, Guar phone: and S| ee eee a kee M2525 Speaker with 5|M3500 Ear caps, 


ceipt of postal. ft, « Cova 24 Seats $3. 75 Single Pole ...... $.35|M3150 Coupler....$2.35'ft. cord ........ $2.65) pair «2... < $.50 


M2950 Series parallel 
ewiteh jc. .is.acaee $.25 


Melotone Loud Speaker Nickel Lugs Wood Cabinets Loop Aerial Mica Diaphragms Nickel Screws pee paste rs staal 
ick j eae ; i 2 us. u ransformer 
Best popular loud speaker, All lugs are nickeled, Highest grade mahogany |Made entirely of well sea- Made of special India Made of brass, nickel for / anys Peeamchenisiae 


Fibre horn, heavy metal/M31!0 Brass Lugs for soned hard wood. Com-|mica in two sizes, 2%") nated, 


base, 5-ft. cord. Nickel]No. 8 screw, doz..$ .10 cabinets made. Top is! ijote with all parts and|diameter and 1- 13/16" Flat and round|See any radio magazine. 


goose neck. Greatest tuned) M311! Copper Lugs for hinged. Made of 14” stock.| hase. Total height of Suaner ts Gromtie es) paisy'y oe ogg Solis npancnakeae ail 
(adjustable) talker. Horn|Nos. 6 and 8 screws, M714 Panel, 7x14” $3.35|loop 36”. Can be put to-|resuits on ou TIRE up to 10/32 : con steel laminations. 
length 1114"; bell 656”;|dozen ...........-- .10|M718 Panel, 7x18” 3.60|together by anyone in Price, 4”, %%”, %"|Save 50 per cent by as- 
total height 9”. M309 Copper Lugs for ee oe 7x24” an less than 5 minutes, moore ; Dee $.20|1ong, dozen ...... $.15 means youreely Spe 
M255 Melotone Speak-| NS. 4, 6 and 8 M7121 Panel, 7x12 2” 3.00|M2600 ‘Two ft. loop|m2551 Diaphragm Price, sizes 4%” and 1” MI ino “Tramlonake: 

Rahs fais lols cre pret $4.80] screws, dozen ..... -10)M721 Panel, 7x21” 3.90jaerial, complete...$1.15}1-13/16" ........ {5llong, dozen ...... -30! Ratio 6% to 1...$4.00 


Binding Posts Double Phonodapter i Begin “Tabi ' Radio Cement Bus Bar Wire Phonodapter Skinderviken Button 
seamless tub made . ar "al y. 
M030 Sm. size, %” high,|Fits all phonographs and (needa, iyiambtod. ©.|Weather resisting. Used} (are wire, 1/16” Xlw 


1/16”, already tinned, ill fit any phone. Make Famous Micro-Phone for 


nickel finish, each.$.04|Will take any standard|_“outside Diameter. L,| particularly for cementing] aki Salton asy.|your phonograph a loud|Transmitters. Sold ail 
M124 Initialed Binding peg sincere se Mary i wseoo, $. a0 Sani Fabs «this + teenent Sold in 2-foot lengths talker, Fits all phono-|°ver for $1. This is the 
sts: Ant we pat. : A Oe , 3) s le * ° 
ving Batneiere Bat_|!oud talker. Made of cast! m/ggqt, 346” I., 3%4”|reauire no form. Wires aioe Bus Bar graphs. Made entirely of tation selene Sy ona 
-|-; A Bat. —; Ground: ees petit plated and/o., 7”'L., $.35; M6604,|hold together solely with length. sateen *...$.05|pure soft rubber withfsensitive microphone 
Phone; each ..... $12 | shy polehed: 4” TO Ne OK, BAG Ts 7 | Ease ceetent. Green Silk Cord brass tube insert, “|made. Diameter %”. 
M45 Spring Posts. ea. .04 Ah fk Double Phono- |$.35; M6605, 234” T..1M1750 Cement, 2-02. |Rubber Insulation. F 
M44 Spring Posts, ea, .07|dapter ........... $.6518" +O, “236% ‘Ta; Sil5i bottle ......028 ..$.50!1M4400 per foot....$.021M1310 Phonodapter.$.38]M9595 Microphone. $.85 
2—M375 Switch Stops.... .04 7 e . 1 3—M200 Rasco Switch Levers .75 £0 
Short Wave ioMeso0 Vac Tune socket 35] Reinartz Circuit | 2307s" a” Dials. ....0 50 2 Stage Amplifier 
R ti 1—M5060 Grid-Leak Cond. .30 : 2—M1450 Vernier Attach- 60 1—M710 Mahogany Cabinet$2.60 
egenera ive 1—M4310 6 ohm Rheostat a bart Cte: Reabegee iene ae at ar anon nen teee aRetren i—M7100 Dilectryte | Panel ano 
H —MI Doble Cit, Jack. ¢.65) |} 2 ee Re. shee oe : iS ; remtas. 3 moe A. nsformer 4. 
Receiver Pe lade ator eS FY, Dilectryte ‘Panel 1—Mi000 Double Cir, Jack [65 | 9 —Mm1000 DoubleCit, Jacks 1.30 
600028. Binding: Pasta 7x10"x3-16" .. 70 | 1—M1003 Rasco Plug. --- 55 | ]—M1003 Rasco Plug .... 55 
— . 3 g s Ped Read i st Name Outs c 
1—M710 Mginsany Cabinet SR, PO 9g | 1—mzeny eet nus’ 70 | S—Mabog Bina Poot Nobo “>, | SM oa be Somes: 98 
17x10" wee es $2.60 | 24 Ft. M6400 Bus Bar Wire .60 225 to 6 aan gets 1—M 1430 Brass ‘Strip 10—M6060 Post Name Plates 30 
1—M7100 Dilectryte Panel Blue Prints and directions 1—M6500 Vac. Tube Socket .35 x¥o"x1-16"_. -10 10—M201 Rasco Bind. Post 1.00 
Ms ee * ‘Vario- hy for assembling... .50 paar Ps oo. peer 45 | 1c onsrad Assembling Pat- 30 Ft. M6400 Bus Bar Wire 175 
1—M3150 te ig ‘ ee a 2.45 : ——_ | — Condensera’® vos 2.50 tern & Blueprints .50 | Blue Prints and directions.. 150 
1—M4343 43 Plate Cond... 1.60 Total $12.21 1—M5059 Grid- Leak Conden- Total $14.42 Total 81980 
2—M3075 3” Dials ...... ag . BT SORRY eri 20 s a : 
1—M200 Switch Lever.... | —_ aseo Binc Posts: . . $ 
1—Doz. M305 Switch Points 18 Our Price $12.00 | ay nsisstit pos 368 | Our Price $14.25 | Our Price $13.00 


RADIO SPECIALTY CO., 98s Park ee New York City 


Factories: Brooklyn, N. Y. Elkridge, Md. 


This Advertisement Copyright 1924 by R. S. Co., N. Y. 
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HAWKINS ELECTRICAL GUIDES (vauie 


3500 PAGES $1 A VOLUME ' 
4700 PICTURES $1°A MONTH Gee ONLY THs Coun 


Know the facts in Electricity. They mean more money and better 
_ position for you, Hawkins Guides tell you all you need to know THEO. AUDEL & CO,, 
about Electricity. Every important electrical subject covered so 72 Fifth Ave., New York City 
you can understand it. Easy to study and apply. A complete, Please submit me for free examination, HAWKINS 
practical working course, in 10 volumes. Books are pocket size; ELECTRICAL GUIDE (Price $1 a number) Shan at 
flexible covets. Order a set today to look over. once prepaid, the 10 numbers. If satisfactory, I agree 
to send you $1 within seven days and to further mail 


LEARN ALL ABOUT ” : 
you $1 each month until paid. 


Magnetism—Induction—Experiments — Dynamos — Electric Ma- 
chinery—Motors—Armatures—Armature Windings—Installing of 
Dynamos—Electrical Instrument Testing—Practical Management 
of Dynamos and Motors—Distribution Systems—Wiring—Wiring 
Diagrams — Sign Flashers — Storage Batteries — Principles of Alternating 
Currents and Alternators — Alternating Current Motors —Transformers — 
Converters—Rectifiers—Alternating Current Systems — Circuit Breakers — 
Measuring Instruments—Switchboards—Wiring—Power Stations—Installing 
—Telephone—Telegraph—Wireless—Bells—Lighting—Railways. Also many 
Modern Practical Applications of Electricity and Ready Reference Index 


of the ten numbers. 
SHIPPED FREE 


Not a cent to pay until you see the books. No obligation to buy unless 
you are satisfied. Send Coupon now—today—and get this great help 
library and see if it is not worth $100 to you—you pay $1.00 a month for 
ten months or return it. 
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HE Croft books bring the big-pay job within your reach. 
They give you a complete electrical education—sound, 
thorough and practical. They teach you electricity as 

practiced by experts. They take you out of the crowd and fit 

you for more responsible positions—they give you a short cut to 

Success in the electrical field. Forty thousand men are using 

these books to step ahead—WHY NOT YOU? 

The Croft books were written by a man who has spent 20 years 


The Croft Library of Practical Electric 


( A combined home-study course and reference library ) 


Thousands of problems at your fingers’ ends 


Three thousand pages, with twenty-one hundred of the clearest illus- 
trations ever put into book form. Each of the eight volumes is indexed 
so that everything you want to know about electricity is at the fingers’ 
ends. And when you find what you want, there is not merely a short 
question and a short answer. You are told everything you want to 
know. The explanation is clear to you, regardless of whether you have 
had a previous knowledge of electricity or not. 


Croft tells you the things you need to know about motors, generators, 
armatures, commutators, transformers, circuits, current, switchboard«, 
distribution systems—electrical machinery of every type, its installation, 
operation and repair—wiring for light and power—how to do it 
mechanically perfect in accordance with the National Electrical Code— 
wiring of finished buildings—underwriters’ and municipal requirements 
—how to do a complete job, from estimating it, to completion—illumi- 
nation in its every phase—the latest and most improved methods of 
lighting—lamps and lighting effects, ete. 


Free examination - 
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<S~ FREE EXAMINATION COUPON 


34 SEND 
THIS 
COUPON 


—no money down 


—10 months to pay 


The Croft books need no salesman, They are sent entirely 
on approval. We are glad to let you judge their value for 
yourself, 


Fill in and mail the coupon attached and we will send you 
the entire set of eight volumes for ten days’ Free Examina- 
tion. We take all the risk—pay all charges. You assume no 
obligation—you pay nothing unless you decide to keep the 
books. Then $1.50 in ten days and the balance at the rate 
of $2 a month. Send the coupon NOW and see the books 
for yourself, 


McGraw-Hill Book Company, Inc. 
370 Seventh Avenue, New York 


8 volumes—3000 pages—2100 illustrations—flexible Keratol binding — oe 
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—who has done the work you are doing now and who h 
to his present position in the electrical world simply by 
his job. fe Pet lene 
Croft knows how to teach electricity—how to fit men fo 
jobs—because he knows just what is needed to get ah 
he knows about electrical practice has been gained | 
shirt-sleeves contact with every-day electrical preblems 
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An inyestment that puts money in your 


If you had to pay $200.00 for the Croft books, instead of $19. 
you would still have a good investment. ; iS oes ‘6 

Put $200.00 in the bank at 4% interest and you get a li 
$8 a year interest. ; abe 
Put only one-tenth of $200.00 in the Croft books, togeth 
a little spare-time study, and you should get back anywhere 
from ten to several hundred times $8.00. Fatih x 
There’s no investment like an investment in education, _ 


Thomas A. Edison said: 


. J ef 
“Croft's method of explaining by analogy with | 
everyone knows, and the simple illustrations mak 
work one of the best I have seen.” ie 


McGraw-Hill Book Co., Inc. 
370 Seventh Ave., New York 


Gentlemen :—Please send me the LIBRARY OF PRACTICAL 
ELECTRICITY (shipping charges prepaid), for 10 days’ free 
examination. If satisfactory, I will send $1.50 in ten days and 
$2 per month until $19.50 has been paid. If not wanted, I will 
write you for return shipping instructions. i 
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